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1. INTRODUCTION AND BACKGROUND 

1.1 INTRODUCTION 

This Long-Term Monitoring Report has been prepared under an individual 
Authorization/Contract with the State of Washington Department of Ecology (Ecology) for 
Long-Term Monitoring of the Frontier Hard Chrome (FHC) site located in Vancouver, 
Washington. 

This report describes the sampling activities performed and analytical results obtained during 
"Event 18" of the Long-Term Groundwater Monitoring program at FHC. Sampling activities for 
Event 17 were conducted from October 15-18, 2012. 

The FHC site was the subject of a remedial action (RA) conducted during the summer of 2003. 
The purpose of the remedial action was to treat the site's chromium-contaminated soil and 
groundwater to cleanup levels specified in the Record of Decision. Long-term monitoring is 
required to track off-site plume concentrations as well as show that the remedy is maintaining its 
operational functionality. 

The first three FHC groundwater monitoring events (Events 1 through 3) were conducted for the 
United States Environmental Protection Agency (EPA). In October 2004, responsibility for the 
site was turned over to Ecology. Ecology contracted Weston Solutions, Inc. (WESTON®) to 
perform the next two rounds of monitoring (Events 4 and 5) as a result of WESTON's familiarity 
with this site and the associated property owners. Ecology amended WESTON's contract in 
February 2006 and again in July 2007 to perform 14 additional rounds of quarterly monitoring 
with the last to be completed in June 2009. 

In the summer and fall of 2007, EPA conducted a Long-Term Monitoring Optimization (LTMO) 
study to assess monitoring requirements at the FHC site. As a result of this study, ten wells were 
deleted from the monitoring program (EPA, 2008). Ecology amended WESTON's contract to 
delete the remaining monitoring events except for Event 14, which was completed in September 
2008. Event 15 (September, 2009), Event 16 (September, 2010), Event 17 (September, 2011), 
and Event 18 (October 2012) were each completed under annually-issued individual 
Authorization/Contracts 

This report documents the results of sampling under the new individual Authorization/Contract 
between Ecology and WESTON. 

All Event 18 work was performed in accordance with the project work plan titled Frontier Hard 
Chrome, Long-Term Momtoring Plan (Weston, 2004). 
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1.2 BACKGROUND AND PROBLEM DEFINITION 

1.2.1 Site Background 

The FHC site is located at 113 " Y " Street in southeastern Vancouver, Washington. The site is 
located in Section 25, Township 2 North, Range 1 East, of the Willamette Meridian in Clark 
County, Washington. The geographic coordinates for the site are 45° 37' 18.8" North latitude and 
122° 38' 43.3" West longitude. A site location map is shown in Figure 1. 

The site was historically occupied by several metal fabricating businesses. In addition, the site 
was historically used for storage and as a staging area for adjacent facilities. As of October 2012, 
there were no buildings or permanent structures located on site. The entirety of the site, as well 
as the adjacent parcels to the south and east, were enclosed behind a chain link fence and were 
being used for equipment/vehicle storage and minor maintenance of plumbing and heating, 
ventilation, and air-conditioning (HVAC) equipment. The site encompasses approximately 0.5 
acres and is bordered to the north by a scrap metal facility, to the east by a campus of the 
Northwest Renewable Energy Institute, to the south by the property addressed as 2428 East 1st 

Street (formerly occupied by the Test-U truck driving school), and to the west by " Y " Street. A 
site layout map is shown in Figure 2. 

The FHC site was historically occupied by chrome plating facilities between approximately 1958 
and 1983. The property was first developed in approximately 1958 with the addition of hydraulic 
dredge fill material and construction rubble. Pioneer Plating operated at the site from 
approximately 1958 to 1970 and Frontier Hard Chrome operated at the site from approximately 
1970 to 1983. Between approximately 1958 and 1976, untreated process wastewater from the 
facility, which included hexavalent chromium and additional heavy metals, was discharged 
directly to the City of Vancouver's sanitary sewer system. In approximately 1976, the City of 
Vancouver and Ecology requested that the facility cease discharging all chromium-contaminated 
wastewaters to the system. Subsequent to this request, Frontier Hard Chrome began discharging 
the untreated chromium-contaminated wastewater to an on-site "dry well," which continued for 
approximately seven years. In December 1982, the FHC site was proposed for inclusion on the 
National Priorities List (NPL) under the Comprehensive Environmental Response, 
Compensation, and Liabilities Act (CERCLA or Superfund). FHC terminated its operations in 
January 1983. 

Work began on the remedial design for the FHC site in October 2001 and was completed in 
February 2003. The RA; which consisted of building demolition, treatment of source area soil 
and groundwater, and installation of an in-situ redox manipulation (ISRM) treatment wall; was 
completed in September 2003. 

1.2.2 Problem Definition 

The goal of the RA was to treat source area soil and groundwater to reduce hexavalent chromium 
concentrations such that groundwater downgradient of the site would attenuate to chromium 
concentrations of less than 50 micrograms per liter (ug/L). To demonstrate this, groundwater 
quality was monitored in two areas. The first area consisted of wells located immediately within 
and downgradient of the ISRM treatment wall, which were monitored to ensure the continued 
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operational functionality of the ISRM wall. The second area consisted of the historical 
chromium-contaminated groundwater plume located downgradient of the ISRM wall. This 
plume, which did not receive treatment during the RA, was monitored to track the long-term 
expected reduction in chromium concentrations as a result of the elimination of the source of 
hexavalent chromium and the ISRM wall. 

Long-term groundwater monitoring is required by the site's Record of Decision. Additional 
information regarding regulatory actions related to the FHC site is available at the EPA Region 
10 Cleanup Sites website: http://yosemite.epa.gov/R10/cleanup.nsf/sites/cleanuplist. 

1.3 MONITORING SCHEDULE 

Groundwater sampling and monitoring events were conducted approximately quarterly by EPA 
for the first year after completion of the RA. Planned events were completed in February, April, 
and August 2004. The sampling event performed the week of August 16, 2004 concluded 
monitoring for approximately one year after the RA was completed. 

In September/October 2004, monitoring of the FHC site was turned over to Ecology. Sampling 
of the site groundwater for Ecology occurred in May and December 2005 under the Original 
Contract with WESTON. In February 2006, Ecology amended WESTON's contract 
(Amendment #1) to perform six additional rounds of quarterly monitoring that would occur in 
March 2006, June 2006, September 2006, December 2006, March 2007, and June 2007. 

In July 2007, additional funding was received from Ecology for an additional eight quarters of 
groundwater monitoring (Amendment #3). These additional quarterly monitoring events were 
scheduled for September 2007, December 2007, March 2008, June 2008, September 2008, 
December 2008, March 2009, and June 2009. 

In June 2008 as a result of the recommendations of the LTMO study (EPA 2008), Ecology 
issued Amendment #4 to WESTON which removed the remaining rounds of sampling from the 
contract with the exception of a single event to be completed in September 2008. The work 
conducted in September 2009 (Event 15), September 2010 (Event 16), and September 2011 
(Event 17) was completed under individual Authorization/Contracts. 

This report documents the results of the October 2012 (Event 18) sampling event. 
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2. SAMPLING ACTIVITIES AND RESULTS 

2.1 MONITORING WELL SAMPLING PROCEDURES 

Sampling activities for Event 18 were conducted from October 15 through October 18, 2012 by 
WESTON staff in accordance with the Long-Term Monitoring Plan (Weston 2004). The 
monitoring wells in the vicinity of the FHC site are shown on Figure 2. Twenty-two (22) wells 
were sampled in October 2012. These wells consisted of the following: 

Shallow "A" Zone 
Wells: 

Deep "B" Zone 
Wells: 

B85-3 RA-MW-12B 

B85-4 RA-MW-12C 

B87-8 RA-MW-15B 

RA-MW-12A RA-MW-16B 

RA-MW-15 A W85-6B 

RA-MW-16A W92-16B 

RA-MW-17A W97-19B 

W85-6A W98-21B 

W92-16A W99-R5B 

W97-18A 

W97-19A 

W98-21A 

W99-R5A 

Monitoring well construction information and the field data sheets from Event 18 are provided in 
Appendix E. 

Well purging and sampling were performed according to sampling guidelines and WESTON 
standard operating procedures (SOPs). The wells were sampled with a peristaltic pump equipped 
with new polyethylene tubing deployed to mid-screen depth at each well. The wells were purged 
prior to sampling until monitored field parameters (turbidity, conductivity, pH, dissolved 
oxygen, ORP, and temperature) stabilized. The field parameter readings were recorded on field 
sampling forms. 

Based upon the Event 16 (September 2010) analytical results, EPA and Ecology determined that 
it was no longer necessary to analyze the FHC groundwater samples for the complete list of 
Priority Pollutant (PP) metals and only chromium was retained for the Event 17 (September 
2011) and the Event 18 (October 2012) analyses. 
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All wells were sampled for total chromium per EPA Method 200.7 inductively-coupled 
plasma/atomic emission spectrometry (ICP-AES). In cases where groundwater turbidity was 
greater than 10 nephalometric turbidity units (NTUs), samples were passed through a 0.45-
micron filter in the field and submitted for dissolved chromium analysis. A total of three field-
filtered groundwater samples submitted for dissolved chromium analysis. These samples were 
collected from wells: RA-MW-12A, which had a turbidity reading in excess of 10 NTU; RA-
MW-15B, which had a turbidity reading of less than 10 NTU but has historically exhibited 
anomalously elevated chromium concentrations in unfiltered samples; and B87-8, which had a 
turbidity reading of less than 10 NTU but was observed to have black particulates in the water 
column. Total and dissolved chromium concentrations from the 22 collected samples are 
presented in Table 1. 

One well, B87-8, was additionally sampled for hexavalent chromium. This sample, which was 
not field filtered since the turbidity was less than 10 NTU, was collected and delivered to the 
laboratory on October 17, 2012. 

Selected samples were analyzed for sulfate and dissolved sulfur to provide an assessment of the 
distribution of byproducts from the reducing agent used during ISRM treatment wall installation. 
Dissolved sulfur samples were passed through a 0.45-micron filter in the field. These samples 
were collected from wells: W85-6A, W99-R5A, B85-4, and B87-8. Sulfate and dissolved sulfur 
concentrations, as well as additional measured field parameters are presented in Table 2. 

2.2 ANALYTICAL RESULTS 

2.2.1 Chromium 

Chromium was detected in 8 of the 22 wells sampled. The laboratory reporting limit for total 
chromium was 2.50 ug/L and for dissolved chromium was 5.00 ug/L. 

Seven of the shallow " A " zone wells exhibited chromium concentrations that were at or above 
the laboratory reporting limit. These wells included: RA-MW-12A (61.9 ug/L total chromium, 
6.08 ug/L dissolved chromium), RA-MW-15A (9.00 ug/L total chromium), B87-8 (6.86 ug/L 
total chromium, < 5 ug/L dissolved chromium), W85-6A (4.21 ug/L total chromium), W98-21A 
(2.95 u.g/L total chromium), RA-MW-17A (2.71 ug/L total chromium), and W92-16A (2.50 
ug/L total chromium). The shallow " A " zone groundwater chromium concentrations and 
estimated plume contours are presented in Figure 3. Filtered sample data (when available) were 
used in preparing Figure 3. 

Three of the deeper "B" zone wells exhibited chromium concentrations that were at or above the 
laboratory reporting limit. These wells included: W92-16B (3.03 ug/L total chromium), 
RA-MW-16B (3.03 ug/L total chromium), and W85-6B (2.50 ug/L total chromium). The deeper 
"B" zone groundwater chromium concentrations and estimated plume contours are presented in 
Figure 4. Filtered sample data (when available) were used in preparing Figure 4. 

Hexavalent chromium was not detected at a concentration greater than the method reporting limit 
of 50 ug/L in the groundwater sample collected from well B87-8. 
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Figures showing the chromium concentration trends in groundwater over time are included in 
Appendix A. Filtered sample data (when available) were used in preparing the figures. Available 
data from wells sampled during Operational and Functional monitoring in November/December 
2003 are included to assist in determining trends. The Event 18 laboratory data sheets for 
chromium are provided in Appendix B. 

2.2.2 Water Quality 

Dissolved oxygen (DO) concentrations measured during the Event 18 sampling ranged from a 
low of 0.17 mg/L to a high of 10.86 mg/L. DO averaged 1.19 mg/L in samples collected from 
wells within the ISRM treatment wall (RA-MW-12A [2.88 mg/L], RA-MW-12B [0.20 mg/L], 
RA-MW-12C [0.49 mg/L]). The DO concentrations indicate the wall is still reductive which is 
necessary for treatment of hexavalent chromium. Samples of groundwater collected 
downgradient of the ISRJVI treatment wall had similar concentrations of DO compared to those 
within the treatment wall. 

The groundwater pH measured during the Event 18 sampling ranged from 6.25 to 7.78. The 
maximum pH was measured in well RA-MW-12C and the minimum pH was measured in well 
W97-18A. 

Sulfate concentrations from the four submitted samples ranged from 14.6 mg/L to 62.5 mg/L and 
dissolved sulfur concentrations ranged from 5.1 mg/L to 22.0 mg/L. The maximum sulfur and 
sulfate concentrations were exhibited in the samples collected from well B87-8, which is located 
downgradient of the ISRJVI treatment wall along the south side of East 1st Street. 

2.3 GROUNDWATER FLOW DIRECTION AND ELEVATION 

Groundwater surface elevations were determined using the known elevation of the top of each 
well casing and the depth to groundwater measured in each long-term monitoring well. The 
depth to groundwater measurements were collected from 18 wells between approximately 12:00 
and 14:00 hours on October 15, 2012. Groundwater elevations were not measured in well W85-
3A since the well could not be located. Groundwater elevation data is presented in Table 4 and 
Figure 5. 

The calculated groundwater elevations in wells W97-19A and W97-19B have been anomalously 
low during the last several sampling events. The casing elevations for these two wells, in 
addition to three other wells, were corrected after completion of the RA due to two different 
datums having been historically used at the site. The remaining three wells were resurveyed in 
2007 due to the development of the shopping center. It is suspected that the correction factor, 
which was an average based on the relative differences from eight wells, is not appropriately 
applied to these wells. Based upon this information, data from these wells was not used in 
groundwater flow direction and elevation calculations. 

A new concrete pad for roll-off containers was installed at the location of well W98-20A since 
the previous sampling event. The well monument visually appeared to have been preserved 
during the installation of the pad; however, the groundwater elevation measurements collected 
from the well during this event were anomalously high. It is suspected that the well casing may 
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have been impacted by the construction of the concrete pad and this well was not used in 
groundwater flow direction and elevation calculations. 

The Columbia River elevation at the United State Geological Survey (USGS) gauging station 
14144700, which is located approximately 1.3 miles west of the FHC site at the northern end of 
the 1-5 Bridge, was obtained for use in determining flow direction. Between 12:00 and 14:00 
hours on October 15, 2012, the elevation of the river ranged from 2.94 to 3.42 feet above mean 
sea level (AMSL) (corrected to NGVD 1929 by adding 1.82 feet to the measured gage height). 
The daily mean elevation for October 15, 2012 was 4.60 feet AMSL. The river elevation 
information can be obtained from http://waterdata.usgs.gov/usa/nwis/uv714144700. 

Excluding the anomalous data from wells W97-19A, W97-19B, and W98-20A; the groundwater 
surface elevations ranged from 4.60 feet AMSL in well W99-R5A to 4.83 feet AMSL in well 
B85-3. Utilizing the depth to groundwater data collected between 12:09 and 13:39 on October 
15, 2012, groundwater in the vicinity of the FHC site flows in a generally southwest to west-
southwest direction with a horizontal gradient of approximately 0.00008 feet per foot (ft/ft). 
Due to the relatively flat gradient at the site, the groundwater flow direction is estimated to vary 
across the field area. 

2.4 QUALITY ASSURANCE 

Data quality was verified by collecting field duplicate samples. Laboratory duplicates and matrix 
spike analyses were performed by the analytical laboratory. The quality control results are 
presented in Table 5. 

Field duplicates were collected from four of the sampled wells including: W85-6A (QA-1), B85-
4 (QA-2), RA-MW-15B (QA-3), and RA-MW-12A (QA-4). The duplicate sample collected 
from W85-6A was analyzed for sulfate. The duplicate samples collected from B85-4 and RA-
MW-12A were analyzed for total chromium (unfiltered). The duplicate sample collected from 
RA-MW-15B was analyzed for dissolved chromium (filtered) and total chromium (unfiltered). 

The field duplicate sample, QA-1, collected from well W85-6A, had good correlation with the 
original sample result for sulfate [0.5% relative percent difference (RPD)]. 

The field duplicate sample, QA-2, collected from well B85-4, could not be correlated to the 
original sample result for total chromium since neither the duplicate nor the original sample 
exhibited concentrations of this analyte above the laboratory reporting limits. 

The field duplicate sample, QA-3, collected from well RA-MW-15B, could not be correlated to 
the original sample result for either total chromium or dissolved chromium since neither the 
duplicate nor the original sample exhibited concentrations of these analytes above the laboratory 
reporting limits. 

The field duplicate sample, QA-4, collected from well RA-MW-12A, had relatively poor 
correlation with the original sample result for total chromium (16.9% RPD). Well RA-MW-12A 
has a relatively slow recharge rate and the groundwater from this well has relatively high 
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turbidity (12.1 NTU). The relatively high RPD between the duplicate and original samples from 
this well is likely due to variations in the amount of total suspended solids. 

2.5 INVESTIGATION-DERIVED WASTES 

Investigation-derived waste (IDW) generated during the sampling event consisted of well 
purge/decontamination water, used PPE, and disposable sampling supplies. During sampling, 
purge/decontamination water was stored on site in 5-gallon buckets. At the completion of sampling 
event, the water was transported to the City of Vancouver's operations center and disposed of in 
accordance with the Special Wastewater Discharge Authorization Number 2010.06, which was 
issued to WESTON by the City of Vancouver on September 7, 2010 and is valid through 
September 7, 2015. Approximately 60 gallons of purge/decontamination water was disposed to the 
City's sanitary sewer system. PPE and other solid IDW were disposed to general refuse. 

2.6 DISCUSSION AND CONCLUSIONS 

Chromium concentrations, which are reported here using dissolved (field-filtered) fractions when 
available, were detected above laboratory reporting limits in 6 of the 13 samples collected from 
the wells screened in the shallower " A " groundwater zone. The concentrations ranged from 2.50 
micrograms per liter (ug/L) to 9 ug/L. The maximum concentration was detected in well RA-
MW-15 A, which is located immediately downgradient from the in-situ redox manipulation 
(ISRM) treatment wall. The remaining five samples with detectable concentrations were 
collected from wells RA-MW-12A, RA-MW-17A, W92-16A, W85-6A, and W98-21A. Well 
RA-MW-12A is located at the ISRM treatment wall. The remaining four wells are located 
approximately 75 feet east, 105 feet southwest, 550 feet south, and 850 feet south of the ISRM, 
respectively. During the sampling of well RA-MW-12A, groundwater was observed to be 
relatively turbid throughout the purging process. This relatively high turbidity is thought to be 
due to the presence of insoluble chromium compound particulates. The sample collected from 
well B87-8 was additionally analyzed for hexavalent chromium; however, the sample did not 
exhibit a concentration that exceeded the laboratory reporting limit of 50 ug/L. The relative 
locations of the sampled "A" zone wells are presented in Figure 3. 

Chromium concentrations were detected above laboratory reporting limits in 3 of the 9 samples 
collected from within the wells screened in the deeper "B" groundwater zone. The concentrations 
of the samples, which are reported here using dissolved (field-filtered) fractions when available, 
ranged from 2.50 ug/L to 3.03 u,g/L. These samples were collected from wells RA-MW-16B, 
W92-16B, and W85-6B; which are located approximately 110 feet southeast, 115 feet southwest, 
and 550 feet south of the ISRM, respectively. The relative locations of the sampled "B" zone 
wells are presented in Figure 3. 

The exhibited concentrations in samples collected from both the shallow " A " groundwater zone 
and the deeper "B" groundwater zone were similar to those reported during the previous Event 
17 (September 2011) sampling event. 

Dissolved oxygen (DO) data collected from the three sampled wells at the ISRM treatment wall; 
which included RA-MW-12A, RA-MW-12B, and RA-MW-12C; indicates that an area of 
reducing conditions still exists and therefore that the hexavalent chromium treatment zone is still 
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active. The DO concentrations at these wells ranged from 2.88 milligrams per liter (mg/L) in the 
shallow well to 0.20 mg/L and 0.49 mg/L in the deeper wells. In addition, the negative oxygen 
reduction potential (ORP) data collected from these wells, which ranged from -178 millivolts 
(mV) to -278 mV, implies that reducing conditions are present within the ISRM treatment wall. 

Sulfur and Sulfate concentrations in the two sampled wells (B87-8 and B85-4) that are located 
approximately 200 feet downgradient of the ISRM treatment wall were approximately 49 percent 
higher than the previous Event 17 concentrations. The concentrations in the two sampled wells 
(W85-6A and W99-R5A) that are located between approximately 550 feet and 2,400 feet 
downgradient of the ISRM wall were similar to the previous round of sampling. 
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3. ANALYTICAL METHODS AND DATA VALIDATION 

3.1 ANALYTICAL METHODS REQUIREMENTS AND DATA VALIDATION 

The laboratory data quality assurance review and validation of analytical results for 26 water 
samples has been completed (22 field samples and 4 field duplicate samples). Samples were 
collected between October 15 and 18, 2012 from monitoring wells at the Frontier Hard Chrome 
site and were analyzed for total recoverable chromium. In addition, three samples were analyzed 
for dissolved chromium, one sample was analyzed for hexavalent chromium, and four samples 
were analyzed for both sulfate and dissolved sulfur. 

The quality assurance review was performed on the laboratory data sheets and the Ecology 
memorandum to ensure that the analytical results met data quality objectives for the project. All 
laboratory quality assurance results as applicable (e.g., holding times, blank sample analysis, 
matrix spike/duplicate analysis, laboratory control sample analysis) supplied to WESTON for the 
analyses met acceptance criteria specified in the work plan (Weston 2004), with no exceptions 
noted. 

Samples collected from three wells; RA-MW-12A, RA-MW-15B, and B87-8; were collected 
both as total recoverable and dissolved fractions - with one fraction submitted for total 
recoverable chromium analysis and the other filtered at the time of collection and submitted for 
dissolved chromium analysis. An additional sample was collected from wells RA-MW-12A, RA-
MW-15B, and B85-4 as field duplicates and submitted for total recoverable chromium analysis. 
Additionally, a field duplicate sample was collected from well RA-MW-15B and submitted for 
dissolved chromium analyses and a field duplicate sample was collected from well W85-6A and 
submitted for sulfate analysis. Field duplicate samples were not collected for hexavalent 
chromium or dissolved sulfur analysis. 

Data validation documentation is provided in Appendix D. 
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Table 1: Frontier Hard Chrome - Event 18 Chromium Results 

Well Number1 

Concentration (u.g/L) 
Sample Observations Well Number1 

Total Dissolved 
Sample Observations 

B85-3 2.50 U — Clear; no significant odor or sheen 

B85-4 2.50 U — Clear; no significant odor or sheen 

B87-8 6.86 5.00 U Clear; no sheen; slight sulfur odor 

RA-MW-12A 61.9 6.08 Clear; no sheen; strong sulfur odor 

RA-MW-12B 2.50 U — Clear; no sheen; moderate sulfur odor 

RA-MW-12C 2.50 U — Clear; no significant odor or sheen 

RA-MW-15A 9.00 — Clear; no significant odor or sheen 

RA-MW-15B 2.50 U 5.00 U Clear; no significant odor or sheen 

RA-MW-16A 2.50 U — Clear; no significant odor or sheen 

RA-MW-16B 3.03 — Clear; no significant odor or sheen 

RA-MW-17 A 2.71 — Clear; no significant odor or sheen 

1 W85-6A 4.21 — Clear; no significant odor or sheen 

W85-6B 2.50 — Clear; no significant odor or sheen 

W92-16A 2.50 — Clear; no significant odor or sheen 

W92-16B 3.03 — Clear; no significant odor or sheen 

| W97-18A 2.50 U — Clear; no significant odor or sheen 

1 W97-19A 2.50 U — Clear; no significant odor or sheen 

W97-19B 2.50 U — Clear; no significant odor or sheen 

W98-21A 2.95 — Clear; no significant odor or sheen 

W98-21B 2.50 U — Clear; no significant odor or sheen 

W99-R5A 2.50 U — Clear; no significant odor or sheen 

W99-R5B 2.50 U — Clear; no significant odor or sheen 

— = Not Analyzed 
U = analyte not detected above laboratory reporting limit 

ug/L = micrograms per liter 
1 = Only the 22 wells that were proposed to be sampled during Event 17 are included. 
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Table 2: Frontier Hard Chrome - Event 18 Monitoring Field Parameters1 

Well Number2 Temp 

ro 
Specific 
Cond. 

(mS/cm) 

DO 
(mg/L) 

pH 
ORP 
(mV) 

Dissolved 
Sulfur3 

(mg/L) 

Sulfate3 

(mg/L) 
Turbidity 

(NTU) 

B85-3 12.54 0.875 0.28 6.82 -58.1 — — 0.44 

B85-4 13.19 0.416 0.38 6.77 119.1 20 54.9 0.21 

B87-8 13.29 0.394 0.42 6.79 -16.5 22 62.5 7.47 

RA-MW-12A 14.06 2.271 2.88 7.50 -278.0 — — 12.10 

RA-MW-12B 13.45 0.855 0.20 7.40 -214.3 — — 0.79 

RA-MW-12C 13.23 0.557 0.49 7.78 -178.2 — — 0.30 

RA-MW-15A 13.14 1.108 0.42 6.53 2.6 — — 0.18 

RA-MW-15B 13.23 0.388 0.19 7.23 67.0 — — 0.31 

RA-MW-16 A 13.33 0.919 0.43 6.54 67.2 — — 0.63 

RA-MW-16B 13.41 0.781 0.17 6.83 110.4 — — 0.18 

RA-MW-17A 13.04 1.052 0.37 6.52 -35.4 — — 0.64 

W85-6A 14.26 0.249 5.07 6.54 101.8 7.9 22.2 0.14 

W85-6B 14.20 0.217 10.86 7.65 107.0 — — 0.24 

W92-16A 13.88 0.343 0.24 6.60 111.3 — — 1.33 

W92-16B 13.43 0.271 9.27 6.93 134.2 — — 0.52 

W97-18A 13.75 0.173 1.00 6.25 150.4 — — 0.37 

W97-19A 14.11 0.249 2.85 6.55 111.8 — — 0.27 

W97-19B 14.01 0.255 2.80 6.70 126.0 — — 0.37 

W98-21A 14.13 0.253 4.53 6.34 154.7 — — 0.23 

W98-21B 13.69 0.274 4.92 6.49 155.8 — — 0.16 

W99-R5A 14.08 0.246 4.38 6.40 140.4 5.1 14.6 0.23 

W99-R5B 13.94 0.250 4.86 6.64 141.1 — — 0.19 

— = Not Analyzed 
mg/L = milligrams per liter 

mV = millivolts 
NTU = nephelometric turbidity unit 

mS/cm = milliSiemens per centimeter 
1 = Parameters recorded after measurements stabilized 
2 = Only the 22 wells that were sampled during Event 18 are included 
3 = Sulfate and Dissolved Sulfur data obtained from laboratory' analysis 
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Table 3: Comparison of Conventional Parameters 
Temperature (°C) 

Well Number Feb-04 Apr-04 Aug-04 May-05 Dec-05 Mar-06 Jun-06 Sep-06 Dec-06 l\lar-07 Jun-07 Sep-07 Dec-07 Sep-08 Sep-09 Sep-10 Sep-11 Oct-12 

B85-3 14.6 14.8 15.2 15.8 14.4 14.1 13.6 ,4.6 12.4 12.5 13.6 13.7 13.1 8.0 ,4.0 13.2 14.0 ,2.5 

B85-4 14.1 ,4.4 15.1 14.4 13.9 13.5 14.3 14.5 13.8 14.6 14.4 - 13.5 8.7 14.7 17.0 14.9 ,3.2 

B87-8 14.5 ,4.7 15.8 15.2 14.7 14.4 14.5 14.4 13.8 14.4 14.3 14.5 13.6 8.8 14.3 13.7 14.6 13.3 

RA-MW-12A 14.9 ,5.9 179 15.2 14.9 14.6 14.3 14.9 13.9 14.0 13.9 14.4 13.8 8.7 15.5 13.5 ,4.5 ,4.1 

1 RA-MW-12B 14.4 ,6.6 16.7 15.6 14.3 14.9 14.4 14.5 13.4 14.3 14.1 14.4 13.3 8.5 14.2 13.7 ,4.0 13.5 

1 RA-MW-12C 14.4 ,6.5 16.6 15.1 14.2 14.3 14.2 14.2 13 1 13.3 14.1 14.1 13.2 8.5 14.4 13.2 ,4.5 .3.2 

1 RA-MW-15A 14.3 ,4.5 15.0 15.0 14.7 14.8 14.7 15.1 14.7 15.3 15.1 14.7 13.6 9.0 14.6 14.1 ,4.3 13.1 

1 RA-MW-15B 13.9 ,4.4 15.4 14.7 14.1 14.0 14.5 ,7.2 14.1 14.8 ,4.9 14.3 13.4 8.8 14.6 14.0 ,4.3 13.2 

1 RA-MW-16A 14.3 ,4.9 16.0 14.9 15.1 13.3 13.4 ,4.8 13.8 14.0 13.9 14.1 - 8.6 14.2 13.8 ,4.2 13.3 

RA-MW-16B 14.3 14.6 16.0 14.7 13.9 13.7 13.8 ,5.2 13.4 14.3 13.8 14.1 - 8.8 14.4 14.0 ,4.1 13.4 

1 RA-MW-17A 14.3 15.3 16.7 15.1 14.5 13.7 - ,3.9 ,3.4 13.1 14.1 ,3.8 13.4 8.5 13.7 13.8 13.8 13.0 

1 W85-6A 14.1 ,4.1 15.5 14.0 — - 13.7 ,5.3 ,3.9 13.2 13.6 ,4.1 13.2 8.7 15.7 14.4 15.2 14.3 

1 W85-6B 13.6 13.8 16.3 13.7 - - 13.8 15.1 ,3.1 13.1 13.8 ,5.0 12.9 8.6 16.6 14.5 15.0 14.2 

1 W92-I6A 14.2 15.6 16.1 15.3 14.0 13.8 14.1 15.5 ,3.6 13.3 14.5 ,4.5 13.3 8.6 14.8 14.3 15.1 13.9 

W92-I6B 14.1 14.7 16.2 15.2 13.7 13.7 13.8 15.4 ,3.1 13.3 14.4 ,4.6 13.0 8.7 14.6 14.0 15.0 13.4 

1 W97-18A 1 1.3 11.0 ,5.0 12.7 13.9 12.0 - 13.8 ,3.0 11.6 12.5 ,3.2 13.0 7.8 13.7 13.6 14.5 13.8 

1 W97-19A 12.5 13.3 160 14.3 13.8 12.9 - 15.3 13.9 13.8 14.1 ,4.3 13.3 8.7 14.9 14.3 ,4.9 14.1 

W97-I9B 12.7 13.3 15.9 15.3 13.3 12.4 - 15.2 13.0 14.2 14.4 ,4.5 12.9 8.8 14.1 14.2 ,5.0 14.0 

1 W98-21A 13.1 14.3 ,4.2 13.8 13.9 13.8 ,3.7 15.0 13.7 13.7 14.0 ,4.5 12.3 8.4 17.1 14.1 ,4.5 14.1 

1 W98-21B 13.1 13.6 ,4.0 13.8 ,3.7 13.0 13.7 14.7 13.4 13.5 14.2 ,4.5 ,3.2 8.5 16.7 13.8 ,4.7 13.7 

W99-R5A 14.2 14.9 ,5.7 14.8 ,4.8 14.7 15.1 - 13.9 13.9 15.5 ,5.4 14.1 ,0.0 14.7 143 ,4.8 14.1 

J W99-R5B ,3.9 14.4 ,5.6 14.4 ,4.5 13.9 14.7 - 13.5 13.5 15.0 15.2 13.6 9.5 15.1 14.2 ,4.4 13.9 

J RA-MW-1 IA ,5.7 16.5 ,7.4 15.7 ,5.0 15.1 15.1 14.9 13.7 13.8 14.0 14.0 13.5 - - - - -
j RA-MW-1 IB ,4.9 16.3 ,7.0 15.6 14.9 14.7 14.7 14.7 13.4 13.6 14.1 ,4.3 13.2 - - - - -
1 RA-MW-13A ,5.0 14.6 ,5.7 14 9 14.5 14.3 13.7 14.1 12.8 13.8 14.3 ,4.3 13.2 - - - - -

RA-MW-13B ,4.8 14.7 ,5.4 14.9 14.2 14.3 ,4 I 14.2 13.0 ,3.9 14.2 ,3.8 13.2 - - - -
RA-MW-13C 14.2 15.0 ,4.9 14.5 14.3 13.8 ,3.8 14.1 12.4 13.9 14.0 ,4.0 12.9 - - - - -
RA-MW-14A 13.9 14.3 15.3 14.6 14.7 10.8 - ,3.6 12.7 10.8 13.0 ,3.2 12.9 - - - - -
RA-MW-14B 14.0 14.9 15.5 14.5 14.1 12.3 - 14.0 12.8 11.3 13.S ,3.5 12.9 - - - - -

I W85-7A ,1.4 12.6 14.9 13.9 14.5 12.3 13.7 15.9 13.4 12.7 13.4 - 14.5 - - - - -
1 W85-7B 12.1 13.0 14.5 13.6 14.1 128 13.4 14.4 ,3.0 13.0 13.4 - 13.4 - - - - -
I W97-18B 11.4 12.4 14.4 13.5 13.0 10.7 - 13.8 12.6 12.0 13.6 - - - - - - -
1 W98-20A 13.8 12.5 15.4 14.3 14.3 13.1 - 15.3 14.0 13.1 13.6 - ,3.2 - - - - -
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(Table 3 continued) 

Well Number 
Specific Conductivity (mS/cm) 

Well Number 
Feb-04 Apr-04 Aug-04 Mny-05 Dec-05 Mnr-06 Jun-06 Sep-06 Dec-06 Mar-07 Jun-07 Sep-07 Dec-07 Sep-08 Sep-09 Sep-10 Sep-11 Oc»-l2 

B85-3 0.99 0.90 0.98 0.81 0.54 0.74 0.64 0.72 0.97 0.84 0.68 0.77 0.90 0.81 0.77 0.72 0.65 0.88 

B85-4 0.41 1.17 0.51 0.71 0.28 0.74 0.33 0.56 0.92 739.00 0.60 - 0.43 0.63 0.58 0.55 0.34 0.42 

B87-8 0.26 0.55 0.36 0.29 0.24 0.38 0.27 0.36 0.44 0.39 0.19 0.33 0.36 0.27 0.32 0.45 0.31 0.39 

RA-MW-I2A 6.01 5.40 4.00 3.32 2.52 2.47 2.37 2.26 2.95 0.85 111 1.98 2.34 2.55 2 92 2.59 2.55 2.27 

RA-MW-12B 2.25 1.19 1.52 2.56 2.47 1.34 1.39 1.19 2.12 1.12 0.89 1.55 1.49 1.55 1.74 III 0.78 0.86 

RA-MW-12C 2.18 1.34 1.13 0.68 1.09 0.69 0.88 0.53 1.05 0.65 0.49 0.58 0.81 O.SO 0.97 0.72 0.54 0.56 

RA-MW-I5A 1.88 1.04 1.08 1.30 1.42 1.53 1.44 1.27 1.74 1.10 1.06 1.06 1.28 1.03 1.04 0.99 0.89 III 

RA-MW-15B 0.47 0.86 0.68 0.64 0.91 0.92 0.80 0.46 1.60 1.16 0.49 0.81 1.22 0.93 0.85 0.49 0.33 0.39 

RA-MW-16A 2.95 1.46 2.00 1.70 1.07 1.04 1.01 0.80 1.13 1.02 0.83 0.91 - 0.93 1.04 0 89 0.83 0.92 

RA-MW-16B 2.42 1.19 1.40 1.81 0.92 0.67 0.51 0.43 1.34 1.05 0.32 0.48 - 0.74 0.66 0.49 0.50 0.78 

RA-MW-17A 1.80 1.80 1.80 1.39 1.18 1.30 - 1.18 1.30 1.04 1.03 1.16 1.47 1.46 1.43 1.23 0.96 1.05 1 

W85-6A 0.1 1 0.33 0.34 299.00 - - 0.23 0.24 0.24 0.36 0.27 0.32 0.30 0.27 0.24 0.26 0.22 0.25 1 

W85-6B 0.31 0.41 0.33 0.26 - - 0.10 0.11 0.17 0.24 0.19 0 20 0.26 0.32 0.22 0.19 0.18 0.22 1 

W92-16A 0.33 0.25 0.27 0.23 0.24 0.28 0.28 0.37 0.47 0.57 0.47 0.53 0.64 0.61 0.48 0.36 0.36 0.34 1 

W92-I6B 1.17 1.37 0.95 0.66 0.09 0.34 0.42 0.32 0.61 0.57 0.25 0.44 0.60 0.50 0.15 0.21 0.27 0.27 

W97-18A 0.11 0.09 0.11 0.08 0.10 0.19 - 0.15 0.16 0.16 0.10 0.14 0.18 0.23 0.21 0.19 0.16 0.17 

W97-19A 0.25 0.26 0.28 0.23 0.23 0.19 — 0.21 0.26 0.24 0.19 0 22 0.26 0.30 0.30 0.26 0.24 0.25 

W97-I9B 0.26 0.26 0.29 0.22 0.06 0.19 — 0.20 0.28 0.23 0.19 0.21 0.25 0.30 0.09 0.26 0.24 0.26 

W98-21A 0.16 0.23 0.29 0.45 0.19 0.19 0.22 0.25 0.29 0.29 0.27 0.27 0.09 0.29 0.30 0.28 0.22 0.25 

W98-2IB 0.24 0.27 0.27 0.25 0.18 0.22 0.21 0.24 0.32 0.31 0.21 0.26 0 27 0.29 0.26 0.30 0.20 0.27 

W99-R5A 0.24 0.25 0.24 0.22 0.21 0.20 0.20 - 0.27 0.22 0.21 0.21 0.20 0.27 0.28 0.26 0.22 0.25 

W99-R5B 0.26 0.26 0.27 0.23 0.22 0.22 0.22 - 0.28 0.24 0.21 0.22 0.26 0.29 0.27 0.25 0.23 0.25 

RA-MW-1 IA 1.67 1.89 2.02 1.48 1.82 2.01 1.46 1.70 2.21 1.75 1 22 1.62 1 99 - — — - — 
RA-MW-1 IB 1.49 2.08 2.02 1.72 2.25 1.17 0.94 1.10 1.50 1.21 0.77 1.05 1.59 - — - - -
RA-MW-I3A 5.21 2.42 3.29 2.83 2.49 2.17 1.66 1.13 2.33 1.34 1.23 1.47 1.69 - — — - -
RA-MW-13B 3.73 1.38 2.15 2.41 2.16 0.81 0.82 0.50 2.22 1.23 0.50 0.98 1.34 - - - - — 
RA-MW-13C 3.07 1.82 1.41 1.28 0.71 0.79 0.82 0.57 1.36 0.93 0.51 0.60 0.93 - — — - -
RA-MW-14A 1.43 1.71 1.96 1.08 0.88 0.87 - 0.92 0.77 0.87 0.74 0.89 0.95 - - - — — 
RA-MW-14B 1.56 1.21 0.98 1 08 1.00 0.78 - 0.69 0.89 0.87 0.68 0.85 1.02 — - — — 

W85-7A 0.13 0.14 0.21 0.12 0.11 0.10 0.16 0.16 0.13 219.00 0.11 — 0.27 — - — — 
W85-7B 0.28 0.31 0.32 0.01 0.01 0.01 0.02 0.01 0.03 0.01 0.02 — 0.02 — - - — — 
W97-I8B 0.26 0.24 0.27 0.22 0.19 0.19 - 0.19 0.28 0.23 0.17 — - — - - — — 
W98-20A 0.16 0.15 0.23 0.12 0.12 0.13 - 0.18 0.25 0.18 0.16 - 0.26 - - - - -

Long Term Monitoring Report Table 3 (2 of 6) Event 18 



Frontier Hard Chrome - Vancouver, WA December 2012 

(Table 3 continued) 

Dissolved Oxygen (mg/L) 
Well Number 

Feb-04 Apr-04 Aug-04 May-OS Dec-05 Mar-06 Jun-06 Sep-06 Dec-06 Mar-07 Jun-07 Sep-07 Dec-07 Sep-08 Sep-09 Sep-10 Sep-l l Oct-12 

B85-3 | 1.11 0.16 1.57 4.50 0.12 2.97 0.22 1.04 0.80 0.02 0.24 0.15 0.21 0.18 0.39 0.27 0.62 0.28 

B85-4 0.65 1.37 1.50 0.33 0.20 0.22 0.52 1.61 0.30 0.03 0.27 - 0.24 0.26 0.40 0.34 0.55 0.38 

B87-8 0.13 1.03 1.06 0.35 0.28 0.53 0.37 0.52 0.25 0.01 7.00 0.19 0.11 0.24 0.40 0.17 0.62 0.42 

RA-MW-12 A 0.24 0.09 0.20 0.13 0.04 0.00 52.70 17.00 56.41 0.00 0.00 -0.47 0.00 0.00 0.51 1.96 1.28 2.88 

1 RA-MW-12B 0.27 0.07 0.27 0.07 0.05 1.26 45.10 12.16 73.22 0.00 9.82 -0.39 0.00 0.00 0.40 0.23 0.27 0.20 

1 RA-MW-I2C 0.20 0.14 0.42 0.25 0.07 1.10 5.16 4.93 3.33 0.01 0.40 0.23 0.00 0.28 0.53 0.20 0.18 0.49 

RA-MW-15A 0.33 0.21 1.53 0.47 0.15 8.34 0.47 2.89 0.29 0.04 0.19 0.48 0.10 0.32 0.48 0.32 0.56 0.42 

RA-MW-15B 0.22 0.10 0.74 0.44 0.18 0.79 0.30 1.25 0.30 0.06 0.15 0. IS 0.12 0.30 0.60 0.26 0.54 0.19 

RA-MW-16A 0.73 0.27 1.39 1.60 0.11 5.40 0.54 0.49 0.31 0.05 0.36 0.31 - 0.15 0.43 0.31 0.65 0.43 

j RA-MW-16B 0.75 0.15 0.86 0.75 0.33 1.85 0.27 0.27 0.21 0.05 0.24 0.16 - 0.19 0.33 0.25 0.36 0.17 

1 RA-MW-17A 0.60 0.19 1.99 0.60 0.20 3.69 - 0.74 0.35 0.11 0.14 0.22 0.10 0.19 0.51 0.32 0.45 0.37 

W85-6A 4.92 0.43 0.85 4.90 

• -
- 1.86 2.06 2.63 0.09 0.51 0.93 2.52 2.08 4.01 2.97 3.51 5.07 

W85-6B 3.46 6.13 6.54 5.50 — — 7.87 3.83 5.15 0.05 4.96 5.95 6.10 4.87 13.98 10.48 9.20 10.86 

W92-16A 0.9S 0.13 2.49 3.10 0.28 0.15 0.45 0.32 0.33 0.13 0.32 0.22 0.1 1 0.15 0.54 0.28 0.48 0.24 

W92-I6B 0.14 0.53 1.97 3.40 5.40 1.02 0.54 2 12 0.23 0.80 4.16 1.60 0.1 1 1.31 14.02 10.90 8.21 9.27 

W97-18A 1.27 0.74 1.09 0.50 1.10 4.00 - 1.45 0.90 0.90 0.67 0.69 0.69 0.64 0.33 0.19 0.66 1.00 

W97-19A 4.72 1.79 22.73 4.60 0.97 3.51 - 3.50 9.37 1.00 3.74 3.57 4.69 3.92 6.56 2.42 3.67 2.85 1 
W97-19B 1.81 1.31 2.60 2.60 1.10 2.99 - 3.43 4.13 0.52 2.83 3.55 3.44 3.01 9.S1 1.67 4.06 2.80 

W98-21A 1.29 1.49 3.03 13.30 1.20 1.05 3.26 2.59 4.97 0.07 0.80 2.44 2.53 2.58 3.18 2.81 3.52 4.53 

W98-21B 1.24 3.29 2.82 17.70 3.90 1.08 3.37 2.42 4.90 0.02 3.52 1.98 2.73 2.58 8.21 2.60 7.13 4.92 

W99-R5A 4.72 4.26 5.60 5.30 3.30 1.83 5.10 - 6.26 4.90 4.53 4.55 5.38 5.40 6.33 5.10 5.13 4.38 

j W99-R5B 3.97 2.71 4.70 5.10 1.90 2.03 4.20 - 4.90 3.40 3.49 3.86 4.66 4.34 5.76 5.03 4.55 4.86 

RA-MW-11A 0.32 0.10 0.66 6.69 0.16 0.00 24.20 22.50 1.80 0.00 0.13 -0.12 0.00 - - - - -
RA-MW-1 IB 0.19 0.15 0.50 0.14 0.10 0.19 26.60 4.44 2.50 0.00 0.81 0.15 0.00 - - - - -
RA-MW-13A 1.63 0.17 1.13 0.53 0.11 0.38 0.27 1.00 0.00 0.04 0.24 0.20 0.11 - - - - -
RA-MW-13B 0.73 0.16 0.73 0.51 0.21 0.45 0.35 0.49 0.00 0.09 0.14 0.51 0.09 - - - - -
RA-MW-13C 0.22 0.15 0.43 1.40 2.98 0.96 0.41 0.80 0.00 0.06 0.46 0.26 0.07 - - - - -
RA-MW-14A 0.89 0.22 5.96 0.51 0.22 6.74 - 0.88 1.75 0.60 0.21 0.17 0.1 1 - - - - -
RA-MW-14B 1.08 0.10 2.77 0.42 0.12 2.58 - 0.52 1.73 0.90 0.13 0.20 0.10 - - - - -

W85-7A 4.05 3.17 2.18 4.30 2.20 6.70 5.89 3.09 2.39 0.18 3.29 - 2.60 - - - - -
W85-7B 2.78 5.11 6.10 8.70 4.00 10.30 10.96 3.77 0.06 0.10 8.79 - 7.85 - - - - -
W97-I8B 2.01 5.56 4.52 4.90 2.00 1.17 - 4.25 4.59 1.09 4.72 - - - - - -
W98-20A 4.92 3.76 5.50 5.00 3.20 5.10 - 3.63 9.14 5.70 3.03 - 4.87 - - - - -
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(Table 3 continued) 

Well Number 
pH | 

Well Number 
Feb-04 Apr-04 Aug-04 Ma.v-05 Dec-05 Mar-06 J ii n-06 Sep-06 Dec-06 Mar-07 Jun-07 Sep-07 Dec-07 Sep-08 Sep-09 Sep-10 Sep-11 Oct-12 | 

B85-3 6.49 6.68 6.91 6.39 6.70 6 64 6.42 6.33 6.73 6.68 6.66 6.88 7.02 6.88 6.74 6.85 5.82 6.82 

B85-4 6.14 6.26 6.53 6.22 6.51 6.49 6.21 6.28 6.47 6.53 6.53 - 7.21 6.62 6.28 6.41 5.20 6.77 

B87-8 6.55 6.31 6.73 6.54 6.68 6.57 6.35 6.61 6.71 6.71 6.89 6.99 7.44 6.90 6.90 6.63 6.14 6.79 

RA-MW-I2A 8.86 8.73 8.86 8.98 8.41 8.19 8.46 8.54 7.59 7.86 7.97 7.97 8.53 7.16 7.64 7.79 6.58 7.50 

RA-MW-12B 7.77 7.83 7.92 8.30 8.68 8.16 7.76 7.83 8.06 7.94 7.55 7.79 8.28 7.75 7.25 7.31 6.43 7.40 

RA-MW-12C 8.13 7.92 8.09 7.95 8.14 7.89 7.92 7.90 7.74 7.80 7 79 8.14 8.57 7.99 7.81 7.70 6.68 7.78 

RA-MW-15 A 6.35 6.37 6.74 6.20 6.30 6.47 6.28 6.09 6.53 6.61 6.50 6.68 7.19 6.63 6.53 6.51 5 80 6.53 

RA-MW-15B 6.35 6.S3 7.18 6.39 6.39 6.51 6.26 6.61 6.39 6.48 6.84 6.73 7.18 6.66 6.52 7.01 6.33 7.23 

RA-MW-I6A 6.61 6.61 6.75 6.42 6.44 6 62 6.44 5.96 6.68 6.71 6.64 6.82 - 6.74 6.62 6.56 4.35 6.54 

RA-MW-16B 6.42 7.12 7.09 6.31 7.12 7.06 6.85 6.09 6.62 6.78 7.27 7.41 — 7.11 7.18 7.28 5.43 6.83 

RA-MW-I7A 6.55 6.43 6.61 6.20 6.39 6.50 6.42 6.66 6.59 6.47 6.69 7.26 6.65 6.68 6.55 5.57 6.52 

W85-6A 6.23 6.22 6.40 6.36 - - 6.25 5.47 6.63 6.47 6.50 6.77 6.S5 6.71 6.24 6.52 6.07 6.54 

W85-6B 6.40 6.42 6.68 6.62 — — 8.93 7.16 8.05 6.83 6.76 7.15 7.09 6.87 8.50 9.12 7.80 7.65 

W92-I6A 6.42 6.42 6.72 6.60 6.56 6.60 6.67 5.87 6.59 6.52 6.44 6.75 7.41 6.61 6.40 6.56 5.47 6.60 

W92-16B 7.51 7.58 7.63 7.59 6.88 7.54 7.38 6.35 7.46 7.62 7.51 7.70 8.23 7.21 7 ''2 7.17 5.93 6.93 

W97-I8A 5.83 5.96 6.19 6.17 6.78 6 57 - 5.08 6.29 6.32 6.23 6.54 7.07 6.33 6.33 6.30 5.20 6.25 

W97-I9A 6.35 6.24 6.2S 6.35 6.59 6.41 — 5.53 6.55 6.58 6.57 6.91 7.33 6.51 6.35 6.53 3.30 6.55 

W97-19B 6.68 6.49 6.30 6.47 6.68 6.68 - 5.89 6.83 6.76 6.72 6.95 7.50 6.65 7.14 6.78 4.94 6.70 

W98-21A 5.92 6.07 6.68 6.18 6.30 6.25 6.11 4.80 6.16 6.43 6.34 6.53 6.81 6.48 6.07 6.25 5.62 6.34 

W98-21B 6.04 6.07 6.90 6.24 6.64 6.36 6.07 5.55 6.38 6.39 6.46 6.48 7.08 6.44 6.19 6.38 5.34 6.49 

W99-R5A 6.03 5.98 6.28 6.21 6.22 6.28 6.23 - 6.40 6.30 6.18 6.58 6.73 6.31 6.52 6.35 5.60 6.40 

W99-R5B 6.20 6.23 6.55 6.33 6.63 6.55 6.26 - 6.62 6.63 6.54 6.90 6.92 6.54 6.66 6.67 5.95 6.64 

RA-MW-1 IA 7.51 7.53 7.00 6.52 6.64 6.64 6.46 6.48 6.43 6.69 6 6S 6.86 7.26 — - - - -
RA-MW-1 IB 7.66 7.90 7.20 6.70 6.73 7.00 6.69 6.85 6.86 7.01 6.94 7.17 7.61 - - — -
RA-MW-13A 7 15 7.15 7.03 6.70 6.86 6.82 6.82 6.96 7.02 7.08 6.95 7.11 7.21 - — -
RA-MW-13B 7.23 7.56 7.30 6.86 6.99 7.15 6.95 7.52 7.04 7.06 7.43 7.35 7.27 - — — — — 
RA-MW-13C 7.36 7.35 7.44 7.33 7.48 7.25 7.25 7.45 7.45 7.44 7.53 7.81 7.62 - — - — — 
RA-MW-14A 6.64 6.81 6.99 6.50 6.60 6.60 - 5.98 6.76 6.65 6.62 6.89 6.85 - — — — — 
RA-MW-14B 6.90 7.14 7.33 6.75 6.78 6.87 - 6.40 6.98 6.82 6.89 7.06 7.04 - - - -

W85-7A 6.24 6.04 6.26 6.20 6.30 6.35 6.24 5.69 6.45 6.33 6.40 - 6.61 - - - -
W85-7B 6.63 6.51 6.71 5.91 6.18 6.14 6.37 5.39 6.57 6.23 6.30 — 6.71 - - - — 

W97-18B 6.57 6.35 6.67 6.41 6.60 6.16 - 6.25 6.55 6.61 6.68 - - - - -
W98-20A 6.01 5.91 6.32 5.97 6.29 6.18 - 4.90 6.26 6.41 6.19 - 7.02 - - - -
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Frontier Hard Chrome - Vancouver, WA December 2012 

(Table 3 continued) 

ORP (mV) 
Well Number 

Feb-04 Apr-04 Aug-04 May-OS Dec-05 Mar-06 Jun-06 Sep-06 Dec-06 Mar-07 Jun-07 Sep-07 Dec-07 Sep-08 Sep-09 Sep-10 Sep-11 Oct-12 | 

B85-3 -7 -107 -37 -47 -93 -62 -43 -53 -59 -43 -66 -30 -52 -39 27 -61 -50 -58 

B85^l 10 41 59 218 -26 75 86 179 161 182 90 - 123 108 162 220 479 119 

| B87-8 -8 31 17 199 2 73 86 160 167 170 87 95 106 96 107 12 42 -17 

1 RA-MW-12A -468 -466 -430 -417 -403 -393 -363 -311 -373 -324 -374 -369 -396 -310 -154 -304 -333 -278 

1 RA-MW-12B -363 -321 -315 -415 -414 -345 -327 -355 -374 -313 -363 -361 -379 -318 -215 -283 -308 -214 

RA-MW-12C -282 -179 -154 -239 -314 -234 -191 -164 -217 -137 -129 -235 -289 -219 -167 -233 -275 -178 

RA-MW-15 A -47 4 39 10 -12 -137 -28 -52 -24 13 -58 41 7 47 93 50 68 3 

1 RA-MW-15B -5 28 15 17 -1 1 16 34 76 32 48 -15 64 29 82 122 75 407 67 

P R A - M W - 1 6 A -94 -45 -58 -156 -103 -160 -93 -125 -125 -112 -109 -21 - -30 120 96 315 67 

RA-MW-16B -57 -70 -60 -85 -130 -131 -66 -155 -113 -88 -112 -43 - -46 29 21 490 1 10 

RA-MW-17A -91 -40 -7 -5 -27 -89 — -106 -34 -128 -79 74 -25 -11 -6 -39 54 -35 

W85-6A 17 57 86 163 - - 107 356 123 172 168 240 176 218 200 144 328 102 

W85-6B 19 76 72 159 - - 79 340 70 164 161 236 177 229 165 117 357 107 

j W92-16A 1 -14 30 110 110 -32 61 129 127 76 100 98 112 113 154 118 413 111 

1 W92-I6B -1 16 -61 -60 73 119 -103 30 253 113 71 60 116 114 121 152 151 459 134 

1 W97-18A 32 57 67 103 58 137 - 317 192 119 135 133 130 147 60 140 505 150 

W97-19A 71 94 72 218 69 149 - 311 96 71 156 233 128 205 127 155 609 112 

[ W97-19B 56 86 56 52 76 142 — 295 88 74 153 240 121 193 138 163 562 126 

W98-2IA 28 69 79 182 113 160 1 14 484 157 -55 165 243 135 228 183 196 453 155 

W98-21B 33 72 47 202 121 161 1 17 471 148 H I 161 249 140 226 188 194 486 156 

W99-R5A 58 96 97 153 123 197 1 16 - 131 100 81 237 186 226 134 174 403 140 

I W99-R5B 58 78 74 201 92 204 111 - 122 92 90 239 ISO 213 167 162 414 141 

I RA-MW-1 1A -384 -391 -316 -110 -241 -246 -216 -294 -671 -260 -263 -258 -259 - - - - -
1 RA-MW-1 IB -394 -393 -332 -296 -289 -301 -278 -317 -303 -261 -287 -276 -313 - - - - -

RA-MW-13A -155 -102 -97 -94 -204 -176 -93 -153 -121 -125 -144 -69 -101 - - - - -
RA-MW-13B -129 -123 -104 -105 -125 -197 -85 -152 -125 -144 -166 -79 -99 - - - - -
RA-MW-13C -136 -126 -1 16 -142 -33 -175 -112 -135 -137 -133 -143 -100 -140 - - - - -
RA-MW-14A -77 -41 -54 -75 -82 -136 - -80 -64 -104 -154 -25 -14 - - - - -
RA-MW-14B -112 -95 -102 -112 -134 -133 - -98 -144 -141 -129 -57 -64 - - - - -

W85-7A 68 83 57 197 1 16 113 127 246 131 186 160 - 175 - - - - -
W85-7B I 59 73 66 215 132 146 167 259 141 187 161 - 189 - - - - -

| W97-I8B U 57 63 60 188 83 152 - 233 187 123 1 IS - - - - - -
| W98-20A | 52 116 84 219 1 16 171 - 366 143 91 166 - 153 - - - - -
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Frontier Hard Chrome - Vancouver. WA December 2012 

(Table 3 continued) 

Well Number 
Sulfur (mg/L) | 

Well Number 
Feb-04 Apr-04 Aug-04 May-05 Dec-05 Mar-06 Jun-06 Sep-06 Dec-06 Mar-07 Jun-07 Sep-07 Dec-07 Sep-08 Sep-09 Sep-10 Sep-11 Ocl-12 | 

B85-4 23 150 31 87 20 103 21 59 67 59 75 — 23 39 32 33 13 20 

B87-8 9 52 17 23 48 21 42 31 34 43 28 24 14 17 35 12 22 

W85-6A - 15 14 18 - - 12 15 7 26 19 19 10 9 6 7 7 8 

W98-21A - - - - 8 10 - - - - - - - - - - - -
W99-R5A 5 6 4 5 6 7 6 5 5 5 5 5 6 6 6 5 5 5 

RA-MW-11A 286 296 304 285 460 448 322 402 342 311 304 311 345 - - - - — 
RA-MW-I3A 743 246 324 372 363 310 213 111 207 107 130 148 122 - - - - -
RA-MW-14A 189 228 214 136 122 158 124 140 72 107 117 113 103 - — — — — 

W85-7A 3 4 5 4 4 3 5 6 3 10 4 - 7 - - - -
Sulfate (mg/L) 

B85^t 58 410 104 -no 50 253 75 169 212 201 195 - 60 107 95 97 38 55 

B87-8 21 137 73 170 63 125 74 1 17 98 113 120 87 61 39 54 102 35 63 

W85-6A 5 36 44 44 - - 35 41 21 85 51 59 27 20 19 20 22 22 

W98-21A - - - - 19 25 - - - - - - - - - - — - | 
W99-R5A 12 12 13 15 13 15 18 14 14 16 14 15 16 17 19 15 16 15 

RA-MW-11A 620 751 1040 736 1200 3040 993 1170 1120 954 795 995 989 - - — - - | 
RA-MW-I3A 1960 712 1056 985 971 1980 682 323 657 362 331 451 342 - - - — - | 
RA-MW-14A 477 635 697 357 351 429 396 400 225 358 283 347 284 — - - -

1 W85-7A 6 9 15 13 8 8 IS 16 7 30 10 - 18 - - - - - | 
— I = Not Analyzed 

mg/L = milligrams per liter 
mV H = millivolts 

mS/cm = milliSiemens per centimeter 
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Frontier Hard Chrome - Vancouver, WA December 2012 

Table 4: Frontier Hard Chrome - Event 18 Ground Water Elevations -15 October 2012 

Well Number Time 
Casing 

Elevation 
(ft AMSL) 

Depth to 
Water 

(ft) 

Water level 
Elevation 
(ft AMSL) 

W85-3A — 26.40 — — 

W85-3B 13:13 26.77 21.95 4.82 

W97-18A1 13:39 24.66 19.89 4.77 

B85-41 13:34 25.13 20.33 4.80 

B87-81 13:29 25.79 20.98 4.81 

W92-16B 13:19 25.51 20.77 4.74 

W92-16A 13:17 25.62 20.89 4.73 

B85-31 13:24 24.90 20.07 4.83 

W85-7A1 12:43 26.22 21.53 4.69 

1 W85-7B1 12:44 26.41 21.73 4.68 

j W97-19A2 1 12:24 22.45 17.84 4.61 

| W97-19B:'-' 12:25 21.72 17.16 4.56 

1 W98-20A1'3 12:36 26.62 21.74 4.88 

| W85-6A1 13:03 25.90 21.17 4.73 

I W85-6B1 13:04 25.85 21.10 4.75 

W98-21B1 12:55 27.05 22.31 4.74 

W98-21A1 12:53 26.79 22.11 4.68 

1 W99-R5A 12:09 32.26 27.66 4.60 1 

1 W99-R5B 12:11 32.33 27.72 4.61 1 

USGS 14144700" 
Daily Average 
for 10/15/2012 

4.60 

1 = Casing elevation surveyed bv Minister-Glaeser Surveying Inc. on November 30. 2007 
2 =Two different elevation datum's have been used at Frontier Hard Chrome. Weston (12/03) Long-Term Monitoring plan has applied a correction factor 

(+3.76 feet) using the City of Vancouver's benchmark #108 located near FHC site. 
3 = anomalous groundwater elevation measurement; not used in flow direction and gradient calculations 
4 = Stage height of the Columbia River corrected to the NG VD 1929 (add 1.82 feet) for October 15. 2012 

AMSL = Above Mean Sea Level 
ft = feet 

USGS = United States Geological Survey 
— = Could not measure water level elevation due to well not having been located. 
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Table 5: Quality Assurance Sample Results 

Well Number Duplicate Sample 
ID 

Original Sample 
Concentration 

Duplicate Sample 
Concentration 

Relative Percent 
Difference 

Total Chromium (ug/L) (unfiltered) 

B85-4 QA-2 2.50 U 2.50 U -

RA-MW-15B QA-3 2.50 U 2.50 U -

RA-MW-12 A QA-4 61.9 73.3 16.9 

Dissolved Chromium (ug/L) (field filtered) 

RA-MW-15B QA-3 5.00 U 5.00 U -

Sulfate (mg/L) 

W85-6A QA-1 22.2 22.1 0.5 

mg/L = milligrams per liter 
U = analvte not detected above laboratory reporting limit 

[jg'L = micrograms per liter 
— = not calculable 
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APPENDIX A 

GROUNDWATER CHROMIUM CONCENTRATION TRENDS 



Well B85-3 

Sample Number Matrix Sample Date Analvte Cone. Units Qualifier Station Location Notes NTU 
MJ2AH0 Water 05-Feb-04 Chromium 5 J B85-3 Total 1.00 
MJ2BJ6 Water 07-Apr-04 Chromium 1.4 Mg/L U B85-3 Total 3.00 
MJ4732 Water 18-Aug-04 Chromium 10 Mg/L U B85-3 Total 0.00 
184232 Water 03-May-05 Chromium 1.1 Mg/L B85-3 Total 2.80 

05504298 Water 13-Dec-05 Chromium 6.3 Mg/L B85-3 Total 8.10 
104235 Water 06-Mar-06 Chromium 4.9 Mg/L B85-3 Total 7.00 
244311 Water 14-Jun-06 Chromium 5.4 Mg/L B85-3 Total 6.00 
394197 Water 26-Sep-06 Chromium 0.9 Mg/L B85-3 Total 1.00 
494094 Water 03-Dec-06 Chromium 5 Mg/L U B85-3 Total 7.00 
134266 Water 01-Apr-07 Chromium 2.5 Mg/L B85-3 Total 5.10 
234092 Water 06-Jun-07 Chromium 3.6 Mg/L B85-3 Total 4.00 
384551 Water 18-Sep-07 Chromium 5.3 Mg/L B85-3 Total 9.00 
504141 Water 10-Dec-07 Chromium 4.5 Mg/L B85-3 Total 7.70 

8394092 Water 21-Sep-08 Chromium 3.5 Mg/L B85-3 Total 7.10 
90906513 Water 16-Sep-09 Chromium 1.73 Mg/L B85-3 Total 2.34 

1009065-10 Water 14-Sep-10 Chromium 0.5 Mg/L u B85-3 Total 0.55 
1009064-11 Water 14-Sep-11 Chromium 2 Mg/L u B85-3 Total 1.51 
1210057-10 Water 16-Oct-12 Chromium 2.50 Mg/L u B85-3 Total 0.44 

Well B85-3 

Sample Date 

Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value. 



Well B85-4 

Sample Number Matrix Sample Date Analvte Cone. Units Qualifier Station Location Notes NTU 
MJ2AH4 Water 05-Feb-04 Chromium 37.7 B85-4 Total 1.00 
MJ2BK1 Water 07-Apr-04 Chromium 8.1 Mg/L J B85-4 Total 0.00 
MJ4738 Water 18-Aug-04 Chromium 3.7 Mg/L J B85-4 Total 4.00 
184246 Water 04-May-05 Chromium 11 Mg/L B85-4 Total 2.00 

05504296 Water 13-Dec-05 Chromium 26.8 MQ/L B85-4 Total 5.70 
104237 Water 06-Mar-06 Chromium 5.8 Mg/L B85-4 Total 3.90 
244310 Water 14-Jun-06 Chromium 0.9 Mg/L B85-4 Total 0.30 
394207 Water 27-Sep-06 Chromium 1.5 Mg/L B85-4 Total 1.00 
494084 Water 02-Dec-06 Chromium 5 Mg/L u B85-4 Total 0.00 
134252 Water 30-Mar-07 Chromium 2.8 Mg/L B85-4 Total 1.40 
234091 Water 06-Jun-07 Chromium 2.4 Mg/L B85-4 Total 2.10 
504143 Water 11-Dec-07 Chromium 3.3 Mg/L B85-4 Total 1.40 

8394097 Water 21-Sep-08 Chromium 1.9 Mg/L B85-4 Total 3.30 
90906517 Water 15-Sep-09 Chromium 1.31 Mg/L B85-4 Total 0.71 

1009065-08 Water 14-Sep-10 Chromium 0.86 Mg/L B85-4 Total 0.25 
1009064-08 Water 13-Sep-11 Chromium 2 Mg/L u B85-4 Total 1.11 
1210057-11 Water 17-Oct-12 Chromium 2.50 Mg/L u B85-4 Total 0.21 
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value. 



Well B87-8 

Sample Number Matrix Sample Date Analyte Cone. Units Qualifier Station Location Notes NTU 

MJ2AG9 Water 04-Feb-04 Chromium 18.2 MQ/L B87-8 Total 2.00 

MJ2BK0 Water 07-Apr-04 Chromium 241 M9/L B87-8 Total 8.00 

MJ4737 Water 18-Aug-04 Chromium 8.5 M9/L J B87-8 Dissolved 36.00 

184247 Water 04-May-05 Chromium 18.8 M9/L B87-8 Total 6.50 

05504297 Water 13-Dec-05 Chromium 31 M9/L B87-8 Total 5.10 

104236 Water 06-Mar-06 Chromium 50 pg/L B87-8 Total 8.00 

244308 Water 14-Jun-06 Chromium 21.8 pg/L B87-8 Total 3.00 

394204 Water 27-Sep-06 Chromium 13.4 pg/L B87-8 Dissolved 13.00 

494082 Water 02-Dec-06 Chromium 31 Mg/L B87-8 Total 0.10 

134251 Water 30-Mar-07 Chromium 7.8 pg/L B87-8 Dissolved 11.00 

234089 Water 06-Jun-07 Chromium 9.2 pg/L B87-8 Dissolved 0.90 

384552 Water 18-Sep-07 Chromium 53.3 M9/L B87-8 Dissolved 2.10 

504144 Water 11-Dec-07 Chromium 56.9 Mg/L B87-8 Dissolved 8.40 

8394098 Water 21-Sep-08 Chromium 119 Mg/L B87-8 Dissolved 13.00 

90906520 Water 16-Sep-09 Chromium 40.5 pg/L B87-8 Dissolved 16.70 

1009065-20 Water 15-Sep-10 Chromium 2.71 pg/L B87-8 Dissolved 6.60 

1009064-10 Water 14-Sep-11 Chromium 3 M9/L B87-8 Dissolved 2.54 

1210057-13 Water 17-Oct-12 Chromium 5.00 pg/L U B87-8 Dissolved 7.47 

Well B87-8 
300 T 

Sample Date 

Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value. 



Well RA-MW-12A 

Sample Number Matrix Sample Date Analvte Cone. Units Qualifier Station Location Notes NTU 
MJ2524 Water 17-Oct-03 Chromium 192 pg/L RA-MW-12A Dissolved >10 
MJ27F5 Water 12-Nov-03 Chromium 155 pg/L RA-MW-12A Dissolved >10 
MJ2AF0 Water 02-Feb-04 Chromium 180 Mg/L RA-MW-12A Total 7.00 
MJ2BH9 Water 06-Apr-04 Chromium 55.8 pg/L RA-MW-12A Dissolved 17.00 
MJ4725 Water 17-Aug-04 Chromium 24.9 pg/L RA-MW-12A Dissolved 12.00 
184253 Water 05-May-05 Chromium 16 pg/L RA-MW-12A Dissolved 32.00 

05504282 Water 12-Dec-05 Chromium 10.2 pg/L RA-MW-12A Dissolved 86.00 
104243 Water 07-Mar-06 Chromium 9.6 pg/L RA-MW-12A Dissolved 60.00 
244313 Water 15-Jun-06 Chromium 50 pg/L U RA-MW-12A Dissolved 47.00 
394218 Water 28-Sep-06 Chromium 6.0 pg/L RA-MW-12A Dissolved 80.00 
494110 Water 04-Dec-06 Chromium 6.8 pg/L RA-MW-12A Dissolved 12.00 
134255 Water 30-Mar-07 Chromium 5.0 pg/L RA-MW-12A Dissolved 85.00 
234081 Water 05-Jun-07 Chromium 4 6 pg/L RA-MW-12A Dissolved 55.00 
384560 Water 19-Sep-07 Chromium 4.7 pg/L RA-MW-12A Dissolved 11.00 
504161 Water 12-Dec-07 Chromium 5.7 pg/L RA-MW-12A Dissolved 60.00 

8394103 Water 22-Sep-08 Chromium 11.2 pg/L RA-MW-12A Dissolved 200.00 
90906523 Water 16-Sep-09 Chromium 8.68 pg/L RA-MW-12A Dissolved 102.00 

1009065-25 Water 15-Sep-10 Chromium 7.77 pg/L RA-MW-12A Dissolved >10 
1009064-24 Water 15-Sep-11 Chromium 9 pg/L RA-MW-12A Dissolved 40.00 
1210057-25 Water 18-Oct-12 Chromium 6.08 pg/L RA-MW-12A Dissolved 12.10 
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value. 



Well RA-MW-12B 

Sample Number Matrix Sample Date Analyte Cone. Units Qualifier Station Location Notes NTU 

MJ2526 Water 17-Oct-03 Chromium 9.3 pg/L BJ RA-MW-12B Dissolved >10 

MJ27F7 Water 12-Nov-03 Chromium 13.5 Mg/L RA-MW-12B Dissolved >10 

MJ2AF1 Water 02-Feb-04 Chromium 7.6 ug/L J RA-MW-12B Total 6.00 

MJ2BJ0 Water 06-Apr-04 Chromium 3.3 pg/L U RA-MW-12B Total 0.00 

MJ4726 Water 17-Aug-04 Chromium 4.2 pg/L J RA-MW-12B Total 2.00 

184254 Water 05-May-05 Chromium 4.1 M9/L RA-MW-12B Total 4.50 

05504283 Water 12-Dec-05 Chromium 10.9 Mg/L RA-MW-12B Total 8.00 

104242 Water 07-Mar-06 Chromium 3.3 pg/L RA-MW-12B Total 1.70 

244315 Water 15-Jun-06 Chromium 2.4 pg/L RA-MW-12B Total 14.00 

394216 Water 28-Sep-06 Chromium 2.4 Mg/L RA-MW-12B Total 1.00 

494108 Water 04-Dec-06 Chromium 5 pg/L U RA-MW-12B Total 2.00 

134253 Water 30-Mar-07 Chromium 3.4 M9/L RA-MW-12B Total 2.20 

234082 Water 05-Jun-07 Chromium 3.0 Mg/L RA-MW-12B Total 1.10 

384562 Water 19-Sep-07 Chromium 4.2 Mg/L RA-MW-12B Total 0.80 

504162 Water 12-Dec-07 Chromium 3.3 pg/L RA-MW-12B Total 0.60 

8394105 Water 22-Sep-08 Chromium 2.6 pg/L RA-MW-12B Total 0.90 

90906524 Water 17-Sep-09 Chromium 2.84 Mg/L RA-MW-12B Total 0.97 

1009065-24 Water 16-Sep-10 Chromium 1.32 Mg/L RA-MW-12B Total <10 

1009064-22 Water 15-Sep-11 Chromium 2 Mg/L U RA-MW-12B Total 0.99 

1210057-24 Water 18-Oct-12 Chromium 2.50 M9/L U RA-MW-12B Total 0.79 

Well RA-MW-12B 
_ 2 5 t — 1 

Sample Date 

Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value. 



Well RA-MW-12C 

Sample Number Matrix Sample Date Analyte Cone. Units Qualifier Station Location Notes NTU 

MJ2528 Water 17-Oct-03 Chromium 3.3 pg/L BJ RA-MW-12C Dissolved >10 
MJ27F9 Water 12-NOV-03 Chromium 1.1 pg/L BJ RA-MW-12C Dissolved >10 
MJ2AF2 Water 03-Feb-04 Chromium 2.8 pg/L J RA-MW-12C Total 1.00 

MJ2BJ1 Water 06-Apr-04 Chromium 2.7 pg/L J RA-MW-12C Total 0.00 
MJ4727 Water 17-Aug-04 Chromium 0.98 pg/L J RA-MW-12C Total 2.00 
184255 Water 5-May-05 Chromium 4.4 Mg/L RA-MW-12C Total 5.20 

05504284 Water 12-Dec-05 Chromium 8.7 pg/L RA-MW-12C Total 3.00 
104245 Water 7-Mar-06 Chromium 2.2 pg/L RA-MW-12C Total 1.00 
244317 Water 15-Jun-06 Chromium 0.6 pg/L J RA-MW-12C Total 0.30 
394215 Water 28-Sep-06 Chromium 1.5 pg/L RA-MW-12C Total 0.40 
494117 Water 4-Dec-06 Chromium 5.1 Mg/L RA-MW-12C Total 3.00 
134256 Water 31-Mar-07 Chromium 5.6 pg/L RA-MW-12C Total 3.40 
234079 Water 5-Jun-07 Chromium 4.2 Mg/L RA-MW-12C Total 1.90 
384563 Water 19-Sep-07 Chromium 3.9 Mg/L RA-MW-12C Total 2.90 
504163 Water 12-Dec-07 Chromium 3.6 pg/L RA-MW-12C Total 3.30 

8394106 Water 22-Sep-08 Chromium 3.7 pg/L RA-MW-12C Total 1.90 
90906525 Water 17-Sep-09 Chromium 1.4 pg/L RA-MW-12C Total 1.55 

1009065-23 Water 16-Sep-10 Chromium 0.66 pg/L RA-MW-12C Total <10 
1009064-23 Water 15-Sep-11 Chromium 2 pg/L U RA-MW-12C Total 0.68 
1210057-23 Water 18-Oct-12 Chromium 2.50 pg/L U RA-MW-12C Total 0.30 
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value. 



Well RA-MW-15A 

Sample Number Matrix Sample Date Analyte Cone. Units Qualifier Station Location Notes NTU 

MJ2506 Water 15-Oct-03 Chromium 4 M9/L U RA-MW-15A Total <10 

MJ27E8 Water 11-Nov-03 Chromium 1.5 pg/L BJ RA-MW-15A Total <10 

MJ2AG7 Water 04-Feb-04 Chromium 7.2 pg/L J RA-MW-15A Total 1.00 

MJ2BH1 Water 05-Apr-04 Chromium 1.8 pg/L J RA-MW-15A Total 0.00 

MJ4722 Water 17-Aug-04 Chromium 1.5 pg/L J RA-MW-15A Total 0.00 

184248 Water 04-May-05 Chromium 4.7 MQ/L RA-MW-15A Total 2.00 

05504290 Water 13-Dec-05 Chromium 37 pg/L RA-MW-15A Total 1.30 

104251 Water 07-Mar-06 Chromium 5.3 Mg/L RA-MW-15A Total 0.00 

244290 Water 12-Jun-06 Chromium 4.6 Mg/L RA-MW-15A Total 0.60 

394192 Water 25-Sep-06 Chromium 2.7 Mg/L RA-MW-15A Total 0.20 

494090 Water 02-Dec-06 Chromium 5.0 Mg/L U RA-MW-15A Total 2.00 

134241 Water 29-Mar-07 Chromium 3.7 Mg/L RA-MW-15A Total 0.30 

234068 Water 04-Jun-07 Chromium 4.0 Mg/L RA-MW-15A Total 0.50 

384541 Water 17-Sep-07 Chromium 3.1 pg/L RA-MW-15A Total 0.40 

504153 Water 12-Dec-07 Chromium 3.9 M9/L RA-MW-15A Total 1.10 

8394093 Water 21-Sep-08 Chromium 2.4 pg/L RA-MW-15A Total 0.30 

90906514 Water 17-Sep-09 Chromium 2.62 Mg/L RA-MW-15A Total 1.32 

1009065-19 Water 16-Sep-10 Chromium 2.82 M9/L RA-MW-15A Total <10 

1009064-16 Water 15-Sep-11 Chromium 2 pg/L U RA-MW-15 A Total 2.46 

1210057-18 Water 18-Oct-12 Chromium 9.00 pg/L RA-MW-15A Total 0.18 
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtenng value. 



Well RA-MW-15B 

Sample Number Matrix Sample Date Analyte Cone. Units Qualifier Station Location Notes NTU 
MJ2507 Water 15-Oct-03 Chromium 35.8 pg/L RA-MW-15B Total <10 
MJ27E9 Water 11-Nov-03 Chromium 3.2 pg/L BJ RA-MW-15B Total <10 
MJ2AG8 Water 04-Feb-04 Chromium 136 pg/L RA-MW-15B Total 2.00 
MJ2BH2 Water 05-Apr-04 Chromium 5.5 pg/L J RA-MW-15B Total 0.00 
MJ4723 Water 17-Aug-04 Chromium 2.2 pg/L J RA-MW-15B Total 1.00 
184249 Water 04-May-05 Chromium 190 pg/L RA-MW-15B Total 9.70 

05504288 Water 13-Dec-05 Chromium 113 pg/L RA-MW-15B Total 3.50 
104252 Water 08-Mar-06 Chromium 8.7 Mg/L RA-MW-15B Dissolved 5.00 
244292 Water 12-Jun-06 Chromium 5 pg/L U RA-MW-15B Dissolved 4.00 
394190 Water 25-Sep-06 Chromium 2.8 Mg/L RA-MW-15B Dissolved 4.00 
494092 Water 02-Dec-06 Chromium 16 pg/L RA-MW-15B Dissolved 7.00 
134243 Water 29-Mar-07 Chromium 9.2 Mg/L RA-MW-15B Dissolved 2.40 
234069 Water 04-Jun-07 Chromium 2.4 Mg/L RA-MW-15B Dissolved 3.40 
384543 Water 17-Sep-07 Chromium 2.8 Mg/L RA-MW-15B Dissolved 2.60 
504155 Water 12-Dec-07 Chromium 4.4 Mg/L RA-MW-15B Dissolved 4.50 

8394094 Water 21-Sep-08 Chromium 2.7 pg/L RA-MW-15B Dissolved 1.30 
90906515 Water 17-Sep-09 Chromium 1.13 pg/L RA-MW-15B Dissolved 0.32 

1009065-21 Water 16-Sep-10 Chromium 2.02 pg/L RA-MW-15B Dissolved <10 
1009064-17 Water 15-Sep-11 Chromium 2 Mg/L U RA-MW-15B Dissolved 0.95 
1210057-19 Water 18-Oct-12 Chromium 5.00 Mg/L U RA-MW-15B Dissolved 0.31 
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value. 



Well RA-MW-16A 

Sample Number Matrix Sample Date Analvte Cone. Units Qualifier Station Location Notes NTU 

MJ2502 Water 14-Oct-03 Chromium 4.9 pg/L BJ RA-MW-16A Total <10 

MJ27E0 Water 10-Nov-03 Chromium 4.7 pg/L BJ RA-MW-16A Total <10 

MJ2AG5 Water 04-Feb-04 Chromium 9.2 pg/L J RA-MW-16A Total 1.00 

MJ2BG8 Water 05-Apr-04 Chromium 2 pg/L J RA-MW-16A Total 1.00 

MJ4716 Water 16-Aug-04 Chromium 3.5 pg/L J RA-MW-16A Total 2.00 

184257 Water 05-May-05 Chromium 2.2 pg/L RA-MW-16A Total 8.50 

05504293 Water 13-Dec-05 Chromium 4.1 pg/L RA-MW-16A Total 1.20 

104238 Water 07-Mar-06 Chromium 3.7 pg/L RA-MW-16 A Total 1.70 

244304 Water 12-Jun-06 Chromium 2.8 pg/L RA-MW-16A Total 1.00 

394189 Water 25-Sep-06 Chromium 1.7 pg/L RA-MW-16A Total 1.00 

494087 Water 02-Dec-06 Chromium 5 pg/L U RA-MW-16A Total 0.10 

134236 Water 29-Mar-07 Chromium 2.9 pg/L RA-MW-16A Total 1.70 

234085 Water 06-Jun-07 Chromium 2.6 pg/L RA-MW-16A Total 1.00 

384538 Water 18-Sep-07 Chromium 2.3 pg/L RA-MW-16A Total 0.70 

8394088 Water 20-Sep-08 Chromium 1 pg/L RA-MW-16A Total 1.30 

90906509 Water 16-Sep-09 Chromium 0.83 pg/L RA-MW-16A Total 0.48 

1009065-17 Water 16-Sep-10 Chromium 1.09 pg/L RA-MW-16A Total <10 

1009064-19 Water 15-Sep-11 Chromium 2 pg/L u RA-MW-16A Total 1.05 

1210057-21 Water 18-Oct-12 Chromium 2.50 pg/L u RA-MW-16A Total 0.63 
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value. 



Well RA-MW-16B 

Sample Number Matrix Sample Date Analvte Cone. Units Qualifier Station Location Notes NTU 
MJ2503 Water 14-Oct-03 Chromium 7.6 ug/L BJ RA-MW-16B Total <10 
MJ27E1 Water 10-Nov-03 Chromium 2.5 Mg/L BJ RA-MW-16 B Total <10 
MJ2AG6 Water 04-Feb-04 Chromium 57.4 pg/L BJ RA-MW-16B Total 1.00 
MJ2BH0 Water 05-Apr-04 Chromium 1 pg/L J RA-MW-16B Dissolved 0.00 
MJ4717 Water 16-Aug-04 Chromium 2.8 pg/L J RA-MW-16B Total 3.60 
184256 Water 05-May-05 Chromium 225 Mg/L RA-MW-16 B Total 5.70 

05504291 Water 13-Dec-05 Chromium 6.1 pg/L RA-MW-16B Dissolved 3.90 
104239 Water 07-Mar-06 Chromium 1.3 pg/L RA-MW-16B Total 0.00 
244305 Water 12-Jun-06 Chromium 3.2 pg/L RA-MW-16B Total 0.30 
394187 Water 25-Sep-06 Chromium 1.3 pg/L RA-MW-16B Dissolved 0.70 
494089 Water 02-Dec-06 Chromium 18 Mg/L RA-MW-16B Dissolved 0.20 
134238 Water 29-Mar-07 Chromium 7.9 Mg/L RA-MW-16B Dissolved 3.70 
234087 Water 06-Jun-07 Chromium 1.4 Mg/L RA-MW-16B Dissolved 0.30 
384540 Water 18-Sep-07 Chromium 1.4 Mg/L RA-MW-16B Dissolved 3.00 

8394089 Water 20-Sep-08 Chromium 19.2 Mg/L RA-MW-16B Total 0.30 
90906510 Water 16-Sep-09 Chromium 0.5 Mg/L U RA-MW-16B Total 0.85 

1009065-18 Water 16-Sep-10 Chromium 0.5 Mg/L U RA-MW-16B Total <10 
1009064-20 Water 15-Sep-11 Chromium 2 Mg/L u RA-MW-16B Total 0.85 
1210057-22 Water 18-Oct-12 Chromium 3.03 Mg/L RA-MW-16B Total 0.18 
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Well RA-MW-17A 

Sample Number Matrix Sample Date Analvte Cone. Units Qualifier Station Location Notes NTU 

MJ2501 Water 14-Oct-03 Chromium 6.8 UG/L BJ RA-MW-17A Total <10 
MJ27E5 Water 11-NOV-03 Chromium 5.7 UG/L BJ RA-MW-17A Total <10 
MJ2AG0 Water 03-Feb-04 Chromium 10.2 UG/L J RA-MW-17A Total 1.00 
MJ2BH7 Water 06-Apr-04 Chromium 2.6 UG/L J RA-MW-17A Total 0.00 
MJ4715 Water 16-Aug-04 Chromium 5 UG/L J RA-MW-17A Total 1.00 
184260 Water 05-May-05 Chromium 0.92 UG/L RA-MW-17A Total 10.00 

05504299 Water 13-Dec-05 Chromium 7.6 UG/L RA-MW-17A Total 3.10 
104240 Water 07-Mar-06 Chromium 8.6 UG/L RA-MW-17A Total 7.00 
244293 Water 13-Jun-06 Chromium 5.7 UG/L RA-MW-17A Total 1.00 
394193 Water 26-Sep-06 Chromium 4.0 UG/L RA-MW-17A Total 1.00 
494105 Water 04-Dec-06 Chromium 5.0 UG/L U RA-MW-17A Total 0.80 
134232 Water 29-Mar-07 Chromium 5.0 UG/L RA-MW-17A Total 1.20 
234064 Water 04-Jun-07 Chromium 4.9 UG/L RA-MW-17A Total 2.70 
384532 Water 17-Sep-07 Chromium 4.2 UG/L RA-MW-17A Total 1.70 
504157 Water 12-Dec-07 Chromium 7.5 UG/L RA-MW-17A Total 0.90 

8394090 Water 20-Sep-08 Chromium 4.2 UG/L RA-MW-17A Total 1.60 
90906511 Water 17-Sep-09 Chromium 3.9 UG/L RA-MW-17A Total 0.57 

1009065-15 Water 15-Sep-10 Chromium 3.31 UG/L RA-MW-17A Total 1.10 
1009064-21 Water 15-Sep-11 Chromium 2 pg/L u RA-MW-17A Total 1.12 
1210057-15 Water 17-Oct-12 Chromium 2.71 pg/L RA-MW-17A Total 0.64 
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtenng value. 



Well W85-6A 

Sample Number Matrix Sample Date Analvte Cone. Units Qualifier Station Location Notes NTU 
MJ2AJ8 Water 09-Feb-04 Chromium 1.4 pg/L J W85-6A Total No Data 
MJ2BL0 Water 08-Apr-04 Chromium 14.3 pg/L W85-6A Total 0.00 
MJ4747 Water 19-Aug-04 Chromium 9.1 Mg/L J W85-6A Total <10 
184235 Water 04-May-05 Chromium 2.9 pg/L W85-6A Total 1.00 
244284 Water 12-Jun-06 Chromium 2.2 pg/L W85-6A Total 0.70 
394182 Water 25-Sep-06 Chromium 4.1 pg/L W85-6A Total 0.10 
494113 Water 05-Dec-06 Chromium 5 pg/L U W85-6A Total 2.00 
134245 Water 30-Mar-07 Chromium 3.4 pg/L W85-6A Total 0.50 
234072 Water 05-Jun-07 Chromium 3 2 pg/L W85-6A Total 0.20 
384545 Water 18-Sep-07 Chromium 4.1 Mg/L W85-6A Total 0.60 
504132 Water 10-Dec-07 Chromium 2.1 Mg/L W85-6A Total 0.50 

8394083 Water 20-Sep-08 Chromium 2.9 pg/L W85-6A Total 0.20 
90906501 Water 15-Sep-09 Chromium 1.53 pg/L W85-6A Total 0.64 

1009065-03 Water 15-Sep-10 Chromium 3.06 pg/L W85-6A Total 0.15 
1009064-03 Water 13-Sep-11 Chromium 3 pg/L W85-6A Total 0.61 
1210057-03 Water 16-Oct-12 Chromium 4.21 Mg/L W85-6A Total 0.14 
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value. 



Wel l W85-6B 

Sample Number Matrix Sample Date Analvte Cone. Units Qualifier Station Location Notes NTU 

MJ2AJ9 Water 09-Feb-04 Chromium 12.9 Mg/L W85-6B Total No Data 
MJ2BL1 Water 08-Apr-04 Chromium 4.7 Mg/L J W85-6B Total 0.00 
MJ4748 Water 19-Aug-04 Chromium 5.6 Mg/L J W85-6B Total 5.00 
184236 Water 04-May-05 Chromium 2.9 Mg/L W85-6B Total 1.00 
244286 Water 12-Jun-06 Chromium 4.8 Mg/L W85-6B Total 49.00 
394183 Water 25-Sep-06 Chromium 3.8 Mg/L W85-6B Total 14.00 
494114 Water 05-Dec-06 Chromium 5 Mg/L U W85-6B Total 9.00 
134246 Water 30-Mar-07 Chromium 2.9 Mg/L W85-6B Total 4.60 
234073 Water 05-Jun-07 Chromium 2.0 Mg/L W85-6B Total 1.80 
384546 Water 18-Sep-07 Chromium 2.6 Mg/L W85-6B Total 1.30 
504133 Water 10-Dec-07 Chromium 2 Mg/L W85-6B Total 0.30 

8394081 Water 20-Sep-08 Chromium 3.6 Mg/L W85-6B Total 0.20 
90906502 Water 15-Sep-09 Chromium 2.69 Mg/L W85-6B Total 0.35 

1009065-05 Water 14-Sep-10 Chromium 2.65 Mg/L W85-6B Total 0.30 
1009064-05 Water 13-Sep-11 Chromium 2 Mg/L U W85-6B Total 0.54 
1210057-05 Water 16-Oct-12 Chromium 2.50 Mg/L U W85-6B Total 0.24 
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value. 



Well W92-16A 

Sample Number Matrix Sample Date Analvte Cone. Units Qualifier Station Location Notes NTU 
MJ2AH1 Water 05-Feb-04 Chromium 4.2 pg/L J W92-16A Total 2.00 
MJ2BJ7 Water 07-Apr-04 Chromium 0.95 pg/L U W92-16A Total 0.00 
MJ4734 Water 18-Aug-04 Chromium 6.3 pg/L J W92-16A Total 0.00 
184234 Water 03-May-05 Chromium 0.7 pg/L W92-16A Total 0.70 

05504311 Water 14-Dec-05 Chromium 0.5 pg/L U W92-16A Total 0.70 
104234 Water 06-Mar-06 Chromium 0.5 pg/L U W92-16A Total 0.70 
244304 Water 14-Jun-06 Chromium 1.1 Mg/L W92-16A Total 2.00 
394200 Water 26-Sep-06 Chromium 2.1 pg/L W92-16A Total 4.00 
494085 Water 02-Dec-06 Chromium 5 pg/L u W92-16A Total 0.10 
134267 Water 01-Apr-07 Chromium 0.56 Mg/L W92-16A Total 2.50 
234093 Water 06-Jun-07 Chromium 0.94 Mg/L W92-16A Total 1.80 
384549 Water 18-Sep-07 Chromium 0.66 Mg/L W92-16A Total 1.30 
504152 Water 11-Dec-07 Chromium 0.5 Mg/L u W92-16A Total 0.40 
8394091 Water 22-Sep-08 Chromium 0.55 Mg/L W92-16A Total 1.50 
90906521 Water 16-Sep-09 Chromium 0.5 Mg/L u W92-16A Total 0.48 

1009065-12 Water 15-Sep-10 Chromium 0.5 Mg/L u W92-16A Total 0.50 
1009064-12 Water 14-Sep-11 Chromium 2 Mg/L u W92-16A Total 0.47 
1210057-16 Water 17-Oct-12 Chromium 2.50 Mg/L W92-16A Total 1.33 
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value. 



Well W92-16B 

Sample Number Matrix Sample Date Analyte Cone. Units Qualifier Station Location Notes NTU 

MJ2AH3 Water 05-Feb-04 Chromium 2.6 Mg/L J W92-16B Total 7.00 
MJ2BJ8 Water 07-Apr-04 Chromium 1.3 Mg/L U W92-16B Total 2.00 
MJ4735 Water 18-Aug-04 Chromium 0.79 Mg/L J W92-16B Total <10 
184233 Water 03-May-05 Chromium 0.68 Mg/L W92-16B Total 3.90 

05504312 Water 14-Dec-05 Chromium 3.1 Mg/L W92-16B Total 5.10 
104233 Water 06-Mar-06 Chromium 1 Mg/L W92-16B Total 8.70 
244305 Water 14-Jun-06 Chromium 3.7 pg/L W92-16B Total 7.00 
394201 Water 26-Sep-06 Chromium 1.6 Mg/L W92-16B Total 0.70 
494086 Water 02-Dec-06 Chromium 5 Mg/L u W92-16B Total 1.00 
134268 Water 01-Apr-07 Chromium 1.4 Mg/L W92-16B Total 6.80 
234094 Water 06-Jun-07 Chromium 2.6 Mg/L W92-16B Total 0.60 
384550 Water 18-Sep-07 Chromium 30 Mg/L W92-16B Total 2.20 
504151 Water 11-Dec-07 Chromium 0.73 Mg/L W92-16B Total 2.20 
8394092 Water 22-Sep-08 Chromium 4.2 Mg/L W92-16B Total 3.80 

90906522 Water 16-Sep-09 Chromium 1.99 Mg/L W92-16B Total 0.85 
1009065-11 Water 15-Sep-10 Chromium 2.51 Mg/L W92-16B Total 0.55 
1009064-13 Water 14-Sep-11 Chromium 2 Mg/L U W92-16B Total 1.90 
1210057-17 Water 17-Oct-12 Chromium 3.03 Mg/L W92-16B Total 0.52 

Well W92-16B 
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Well W97-18A 

Sample Number Matrix Sample Date Analyte Cone. Units Qualifier Station Location Notes NTU 

MJ2AH5 Water 05-Feb-04 Chromium 0.56 pg/L J W97-18A Total 14.00 
MJ2BK2 Water 07-Apr-04 Chromium 10 pg/L U W97-18A Total 0.00 
MJ4739 Water 18-Aug-04 Chromium 10 pg/L U W97-18A Total 5.00 
184244 Water 04-May-05 Chromium 0.5 pg/L W97-18A Total 1.00 

05504300 Water 14-Dec-05 Chromium 0.56 pg/L W97-18A Total 4.00 
104256 Water 08-Mar-06 Chromium 0.53 pg/L W97-18A Total 0.00 
244298 Water 13-Jun-06 Chromium 0.6 pg/L W97-18A Total 9.00 
394209 Water 27-Sep-06 Chromium 0.53 pg/L W97-18A Total 6.00 
494080 Water 02-Dec-06 Chromium 5 pg/L U W97-18A Total 1.00 
134269 Water 01-Apr-07 Chromium 0.5 pg/L U W97-18A Total 8.50 
234095 Water 06-Jun-07 Chromium 0.5 pg/L U W97-18A Total 0.60 
384555 Water 18-Sep-07 Chromium 0.5 M9/L U W97-18A Total 7.70 
504142 Water 11-Dec-07 Chromium 0.5 pg/L U W97-18A Total 3.10 

8394097 Water 21-Sep-08 Chromium 0.5 pg/L U W97-18A Total 0.90 
90906512 Water 16-Sep-09 Chromium 0.5 pg/L U W97-18A Total 0.35 

1009065-16 Water 16-Sep-10 Chromium 0.5 pg/L U W97-18A Total <10 
1009064-09 Water 13-Sep-11 Chromium 2 pg/L U W97-18A Total 0.88 
1210057-14 Water 17-Oct-12 Chromium 2.50 pg/L u W97-18A Total 0.37 
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value 



Well W97-19A 

Sample Number Matrix Sample Date Analyte Cone. Units Qualifier Station Location Notes NTU 
MJ2AJ0 Water 06-Feb-04 Chromium 2.2 J W97-19A Total 7.00 
MJ2BK4 Water 08-Apr-04 Chromium 7.9 Mg/L J W97-19A Total 2.00 
MJ4749 Water 19-Aug-04 Chromium 5.4 Mg/L J W97-19A Total 8.00 
184242 Water 04-May-05 Chromium 3.7 Mg/L W97-19A Total 1.80 

05504303 Water 14-Dec-05 Chromium 1.4 Mg/L W97-19A Total 0.00 
104259 Water 08-Mar-06 Chromium 1.2 Mg/L W97-19A Total 1.00 
244296 Water 13-Jun-06 Chromium 1.2 Mg/L W97-19A Total 1.00 
394211 Water 27-Sep-06 Chromium 2.1 Mg/L W97-19A Total 0.40 
494095 Water 03-Dec-06 Chromium 5.0 Mg/L U W97-19A Total 1.00 
134239 Water 29-Mar-07 Chromium 2.0 Mg/L W97-19A Total 3.30 
234077 Water 05-Jun-07 Chromium 2.2 Mg/L W97-19A Total 1.80 
384556 Water 19-Sep-07 Chromium 1.4 Mg/L W97-19A Total 1.90 
504149 Water 11-Dec-07 Chromium 0.94 Mg/L W97-19A Total 1.00 
8394084 Water 20-Sep-08 Chromium 1.5 Mg/L W97-19A Total 1.90 
90906505 Water 14-Sep-09 Chromium 0.92 Mg/L W97-19A Total 3.23 

1009065-01 Water 14-Sep-10 Chromium 1.33 Mg/L W97-19A Total 3.00 
1009064-01 Water 12-Sep-11 Chromium 2 Mg/L U W97-19A Total 0.70 
1210057-01 Water 15-Oct-12 Chromium 2.50 Mg/L U W97-19A Total 0.27 
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value. 



Wel l W97-19B 

Sample Number Matrix Sample Date Analyte Cone. Units Qualifier Station Location Notes NTU 
MJ2AJ1 Water 06-Feb-04 Chromium 12.5 J W97-19B Total 0.00 
MJ2BK5 Water 08-Apr-04 Chromium 5.1 ug/L. J W97-19B Total 1.00 
MJ4750 Water 19-Aug-04 Chromium 5.1 ng/L J W97-19B Total 3.00 
184243 Water 04-May-05 Chromium 3.4 Mg/L W97-19B Total 1.00 

05504304 Water 14-Dec-05 Chromium 0.5 Mg/L U W97-19B Total 0.00 
104260 Water 08-Mar-06 Chromium 1.8 Mg/L W97-19B Total 5.00 
244297 Water 13-Jun-06 Chromium 2.1 Mg/L W97-19B Total 0.50 
394212 Water 27-Sep-06 Chromium 2.1 Mg/L W97-19B Total 1.00 
494096 Water 03-Dec-06 Chromium 5.0 Mg/L U W97-19B Total 1.00 
134240 Water 29-Mar-07 Chromium 2.0 Mg/L W97-19B Total 6.90 
234078 Water 05-Jun-07 Chromium 2.4 Mg/L W97-19B Total 1.90 
384557 Water 19-Sep-07 Chromium 2.1 M9/L W97-19B Total 0.20 
504150 Water 11-Dec-07 Chromium 2.0 M9/L W97-19B Total 4.70 

8394085 Water 20-Sep-08 Chromium 1.7 Mg/L W97-19B Total 0.20 
90906506 Water 14-Sep-09 Chromium 0.5 Mg/L U W97-19B Total 0.50 

1009065-02 Water 14-Sep-10 Chromium 1.3 Mg/L W97-19B Total 0.20 
1009064-02 Water 12-Sep-11 Chromium 3 Mg/L W97-19B Total 0.54 
1210057-02 Water 15-Oct-12 Chromium 2.50 Mg/L u W97-19B Total 0.37 
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value. 



Well W98-21A 

Sample Number Matrix Sample Date Analyte Cone. Units Qualifier Station Location Notes NTU 

MJ2AJ6 Water 09-Feb-04 Chromium 1.7 pg/L J W98-21A Total No Data 

MJ2BK8 Water 08-Apr-04 Chromium 7.1 pg/L J W98-21A Total 0.00 

MJ4743 Water 19-Aug-04 Chromium 4.9 pg/L J W98-21A Total 0.00 

184237 Water 04-May-05 Chromium 2.1 Mg/L W98-21A Total 1.30 

05504309 Water 14-Dec-05 Chromium 2.8 Mg/L W98-21A Total 0.10 

104261 Water 08-Mar-06 Chromium 1.9 Mg/L W98-21A Total 0.00 

244282 Water 12-Jun-06 Chromium 1.2 pg/L W98-21A Total 0.30 

394185 Water 25-Sep-06 Chromium 2.5 M9/L W98-21A Total 0.20 

494098 Water 03-Dec-06 Chromium 5 pg/L U W98-21A Total 0.10 

134261 Water 31-Mar-07 Chromium 1.7 pg/L W98-21A Total 0.20 

234074 Water 05-Jun-07 Chromium 1.9 MQ/L W98-21A Total 0.90 

384547 Water 18-Sep-07 Chromium 1.6 pg/L W98-21A Total 0.20 

504146 Water 11-Dec-07 Chromium 1.3 pg/L W98-21A Total 2.60 

8394082 Water 20-Sep-08 Chromium 2.6 pg/L W98-21A Total 0.10 

90906503 Water 15-Sep-09 Chromium 2.11 pg/L W98-21A Total 0.72 

1009065-13 Water 15-Sep-10 Chromium 2.43 Mg/L W98-21A Total 0.15 

1009064-14 Water 14-Sep-11 Chromium 3 M9/L W98-21A Total 0.59 

1210057-09 Water 16-Oct-12 Chromium 2.95 pg/L W98-21A Total 0.23 
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value 



Well W98-21B 

Sample Number Matrix Sample Date Analvte Cone. Units Qualifier Station Location Notes NTU 
MJ2AJ7 Water 09-Feb-04 Chromium 3.6 pg/L J W98-21B Total No Data 
MJ2BK9 Water 08-Apr-04 Chromium 6.6 pg/L J W98-21B Total 0.00 
MJ4744 Water 19-Aug-04 Chromium 4.6 pg/L J W98-21B Total 5.00 
184238 Water 04-May-05 Chromium 2.7 pg/L W98-21B Total 0.50 

05504310 Water 14-Dec-05 Chromium 3.2 pg/L W98-21B Total 0.00 
104262 Water 08-Mar-06 Chromium 2.2 Mg/L W98-21B Total 0.00 
244283 Water 12-Jun-06 Chromium 1.2 pg/L W98-21B Total 0.30 
394186 Water 25-Sep-06 Chromium 2 2 pg/L W98-21B Total 0.10 
494099 Water 03-Dec-06 Chromium 5 pg/L U W98-21B Total 0.20 
134262 Water 31-Mar-07 Chromium 1.5 pg/L W98-21B Total 0.10 
234075 Water 05-Jun-07 Chromium 2 2 pg/L W98-21B Total 0.20 
384548 Water 18-Sep-07 Chromium 1.6 pg/L W98-21B Total 0.20 
504147 Water 11-Dec-07 Chromium 1.1 Mg/L W98-21B Total 1.70 

8394083 Water 20-Sep-08 Chromium 2.2 pg/L W98-21B Total 0.40 
90906504 Water 15-Sep-09 Chromium 2.28 pg/L W98-21B Total 0.76 

1009065-14 Water 15-Sep-10 Chromium 2.47 pg/L W98-21B Total 0.45 
1009064-15 Water 14-Sep-11 Chromium 3 Mg/L W98-21B Total 0.61 
1210057-08 Water 16-Oct-12 Chromium 2.50 pg/L U W98-21B Total 0.16 
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value. 



Well W99-R5A 

Sample Number Matrix Sample Date Analvte Cone. Units Qualifier Station Location Notes NTU 

MJ2AJ3 Water 07-Feb-04 Chromium 0.41 pg/L J W99-R5A Total 0.00 

MJ2BL3 Water 09-Apr-04 Chromium 4.1 pg/L J W99-R5A Total 0.00 

MJ4745 Water 19-Aug-04 Chromium 10 pg/L U W99-R5A Total 10.00 

184230 Water 03-May-05 Chromium 0.79 pg/L W99-R5A Total 1.00 

05504305 Water 14-Dec-05 Chromium 0.5 pg/L U W99-R5A Total 0.00 

104230 Water 06-Mar-06 Chromium 0.7 ug/L W99-R5A Total 0.00 

244280 Water 12-Jun-06 Chromium 0.5 pg/L U W99-R5A Total 1.00 

394180 Water 25-Sep-06 Chromium 0.55 pg/L W99-R5A Total 1.00 

494115 Water 05-Dec-06 Chromium 5 pg/L U W99-R5A Total 1.00 

134264 Water 31-Mar-07 Chromium 0.5 pg/L U W99-R5A Total 0.30 

234060 Water 04-Jun-07 Chromium 0.5 pg/L U W99-R5A Total 0.40 

384530 Water 17-Sep-07 Chromium 0.5 pg/L U W99-R5A Total 1.00 

504130 Water 10-Dec-07 Chromium 0.5 pg/L U W99-R5A Total 0.50 

8394086 Water 20-Sep-08 Chromium 0.5 pg/L U W99-R5A Total 0.40 

90906507 Water 15-Sep-09 Chromium 0.5 pg/L u W99-R5A Total 0.22 

1009065-07 Water 14-Sep-10 Chromium 1.14 pg/L W99-R5A Total 0.10 

1009064-07 Water 13-Sep-11 Chromium 2 pg/L u W99-R5A Total 0.54 

1210057-06 Water 16-Oct-12 Chromium 2.50 pg/L u W99-R5A Total 0.23 
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value 



Well W99-R5B 

Sample Number Matrix Sample Date Analyte Cone. Units Qualifier Station Location Notes NTU 
MJ2AJ5 Water 07-Feb-04 Chromium 7.5 ug/L J W99-R5B Total 0.00 
MJ2BL4 Water 09-Apr-04 Chromium 9.9 M9/L J W99-R5B Total 0.00 
MJ4746 Water 19-Aug-04 Chromium 4.8 ug/L J W99-R5B Total 8.00 
184231 Water 03-May-05 Chromium 6.7 ug/L W99-R5B Total 2.30 

05504306 Water 14-Dec-05 Chromium 4.5 pg/L W99-R5B Total 2.10 
104231 Water 06-Mar-06 Chromium 1.8 Mg/L W99-R5B Total 0.00 
244281 Water 12-Jun-06 Chromium 1.4 Mg/L W99-R5B Total 3.00 
394181 Water 25-Sep-06 Chromium 2.5 pg/L W99-R5B Total 1.00 
494116 Water 05-Dec-06 Chromium 5 Mg/L u W99-R5B Total 1.00 
134265 Water 31-Mar-07 Chromium 1.9 Mg/L W99-R5B Total 10.00 
234061 Water 04-Jun-07 Chromium 2.4 Mg/L W99-R5B Total 0.70 
384531 Water 17-Sep-07 Chromium 2.3 M9/L W99-R5B Total 1.60 
504130 Water 10-Dec-07 Chromium 1.7 Mg/L W99-R5B Total 2.00 
8394087 Water 20-Sep-08 Chromium 1.6 Mg/L W99-R5B Total 0.80 

90906508 Water 15-Sep-09 Chromium 1.73 Mg/L W99-R5B Total 0.24 
1009065-06 Water 14-Sep-10 Chromium 1.3 Mg/L W99-R5B Total 0.20 
1009064-06 Water 13-Sep-11 Chromium 2 Mg/L u W99-R5B Total 0.90 
1210057-07 Water 16-Oct-12 Chromium 2.50 Mg/L u W99-R5B Total 0.19 
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value. 
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Manchester Environmental Laboratory 
7411 Beach Drive E, Port Orchard, Washington 98366 

Case Narrative 

October 29,2012 

Project: Metals Frontier Hardchrome-2012 

Work Order: 1210057 

Project 
Manager: Barrett, Guy 

By: Dean Momohara 

Summary 

The laboratory followed EPA 200.7 for the preparation and analysis of trace metals. 

All analyses requested were evaluated by established regulatory quality assurance 
guidelines. 

Sample Information 

The samples were received at the Manchester Laboratory on 10/23/2012. The samples 
were received in good condition and were properly preserved. Twenty five samples were 
received and assigned laboratory identification numbers 01 to 03 and 05 to 26. 

Holding Times 

The laboratory performed all analyses within their hold times. 

Calibration 

The instruments were calibrated following the appropriate methods. All initial and 
. continuing calibration verification checks were within the acceptance limits. All initial 
and continuing calibration verification and blank checks were within the acceptance 
limits. The instruments were calibrated with NIST traceable standards and verified to be 
in calibration with a second source NIST traceable standard. 



Method Blanks 

No analytically significant levels of analyte were detected in the method blanks 
associated with these samples. 

Laboratory Control Samples 

All laboratory control sample recoveries were within the acceptance limits. 

Replicates 

All associated duplicate relative percent differences of samples with concentrations 
greater than 5 times the reporting limit were within the acceptance limits. 

Matrix Spikes 

All matrix spike recoveries were within the acceptance limits. 

Internal Standards 

NA 

Other Quality Assurance Measures and Issues 

U - The analyte was not detected at or above the reported result 

bold - The analyte was present in the sample. (Visual Aid to locate detected 
compounds on report sheet.) 

Please call Dean Momohara at (360) 871-8808 to further discuss this project, 

cc: Project File 



Washington State Department of Ecology 
Manchester Environmental Laboratory 

Final Analysis Report for 
Chromium, totalJCP 

Project Name: Frontier Hardchrome-2012 

Work Order: 1210057 
Project Officer: Barrett, Guy 
Date Collected: 10/15/2012 

Sample # Sample ID 

Analyte: Chromium 
Method: EPA200.7 
Date Analyzed: 10/26/2012 

Result Qualifier RL 

Matrix: Water 

Units: ug/L 

MDL Collected Analyzed BatchID 

1210057-01 W97-19A 2.50 U 2.50 0.717 10/15/12 10/26/12 • B12J210 

1210057-02 W97-19B 2.50 U 2.50 0.717 10/15/12 10/26/12 B12J210 

1210057-03 W85-6A 4.21 2.50 0.717 10/16/12 10/26/12 B12J210 

1210057-05 W85-6B 2.50 2.50 0.717 10/16/12 10/26/12 B12J210 

1210057-06 W99-R5A 2.50 U 2.50 0.717 10/16/12 10/26/12 B12J210 

1210057-07 W99-R5B 2.50 U 2.50 0.717 10/16/12 10/26/12 B12J210 

1210057-08 W98-21B 2.50 U 2.50 0.717 10/16/12 10/26/12 B12J210 

1210057-09 W98-21A 2.95 2.50 0.717 10/16/12 10/26/12 B12J210 

1210057-10 B85-3 2.50 U 2.50 0.717 10/16/12 10/26/12 B12J210 

1210057-11 B85-4 2.50 U 2.50 0.717 10/17/12 10/26/12 B12J210 

1210057-12 QA-2 2.50 U 2.50 0.717 10/17/12 10/26/12 B12J210 

1210057-13 B87-8 6.86 2.50 0.717 10/17/12 10/26/12 B12J210 

1210057-14 W97-18A 2.50 U 2.50 0.717 10/17/12 10/26/12 B12J210 

1210057-15 RA-MW-17A 2.71 2.50 0.717 10/17/12 10/26/12 B12J210 

QC Results for Batch ID: B12J210 

Method Blank Sample ID Result Qualifer RL MDL Analyzed 

B12J210-BLK1 Blank 2.50 U 2.5C 0.717 10/26/12 

Spike Source Source %Rec RPD 

Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit 
B12J210-BS1 LCS 1960 2000 98 85-115 
B12J210-MS1 Matrix Spike 1960 2000 1210057-01 1.27 98 75-125 
B12J210-MSD1 Matrix Spike Dup 1980 2000 1210057-01 1.27 99 75-125 1 20 

Authorized by: j ) ^ • - - ' Release Date: \ £ > \ , u M r Page 1 of 3 
10/29/2012 
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Washington State Department of Ecology 
Manchester Environmental Laboratory 

Final Analysis Report for 
Chromium, totalJCP 

Project Name: Frontier Hardchrome-2012 

Work Order: 1210057 Analyte: Chromium Matrix: Water 
Project Officer: Barrett, Guy Method: EPA200.7 Units: ug/L 
Date Collected: 10/17/2012 Date Analyzed: 10/26/2012 

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID 

1210057-16 W92-16A 2.50 U 2.50 0.717 10/17/12 10/26/12 B12J261 
1210057-17 W92-16B 3.03 2.50 0.717 10/17/12 10/26/12 B12J261 
1210057-18 RA-MW-15A 9.00 2.50 0.717 10/18/12 10/26/12 B12J261 
1210057-19 RA-MW-15B 2.50 U 2.50 0.717 10/18/12 10/26/12 B12J261 
1210057-20 QA-3 2.50 U 2.50 0.717 10/18/12 10/26/12 B12J261 
1210057-21 RA-MW-16A 2.50 U 2.50 0.717 10/18/12 10/26/12 B12J261 
1210057-22 RA-MW-16B 2.50 . U 2.50 0.717 10/18/12 10/26/12 B12J261 
1210057-23 RA-MW-12C 2.50 U 2.50 0.717 10/18/12 10/26/12 B12J261 
1210057-24 RA-MW-12B 2.50 U 2.50 0.717 10/18/12 10/26/12 B12J261 
1210057-25 RA-MW-12A 61.9 2.50 0.717 10/18/12 10/26/12 B12J261 
1210057-26 QA-4 73.3 2.50 0.717 10/18/12 10/26/12 B12J261 

QC Results for Batch ID: B12J261 

Method Blank Sample ID Result Qualifer RL MDL. Analyzed 

B12J261-BLK1 Blank 2.50 U 2.50 0.717 10/26/12 

Spike Source Source %Rec RPD 
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit 

B12J261-BS1 LCS 2000 2000 100 85-115 
B12J261-MS1 Matrix Spike 1920 2000 1210057-16 1.40 96 75-125 
B12J261-MSD1 Matrix Spike Dup 1900 2000 1210057-16 1.40 95 75-125 0.7 20 

Authorized by: ^ ^ Release Date: V a l ^ K - Page2of3 

10/29/2012 
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Washington State Department of Ecology 
Manchester Environmental Laboratory 

Final Analysis Report for 
Dissolved Chromium 

Project Name: Frontier Hardchrome-2012 

Work Order: 1210057 Analyte: Chromium Matrix: Water 

Project Officer: Barrett, Guy Method: EPA200.7 Units: ug/L 

Date Collected: 10/17/2012 Date Analyzed: 10/23/2012 

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID 

1210057-13 B87-8 5.00 U 5.00 2.00 10/17/12 10/23/12 B12J193 

1210057-19 RA-MW-15B 5.00 U 5.00 2.00 10/18/12 10/23/12 B12J193 

1210057-20 QA-3 5.00 U 5.00 2.00 10/18/12 10/23/12 B12J193 

1210057-25 RA-MW-12A 6.08 5.00 2.00 10/18/12 10/23/12 B12J193 

QC Results for Batch ID: B12J193 

Method Blank Sample ID Result Qualifer RL MDL Analyzed 

B12J193-BLK1 Blank 5.00 U 5.00 2.00 10/23/12 

Spike Source Source %Rec RPD 

Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit 

B12J193-BS1 LCS 3750 4000 94 85-115 

B12J193-MS1 Matrix Spike 4490 5000 1210057-13 2.10 90 75-125 

B12J193-MSD1 Matrix Spike Dup 4580 5000 1210057-13 2.10 92 75-125 2 20 

Authorized by: Release Date: Page 3 of 3 
10/29/2012 
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October 19, 2012 Analytical Report for Service Request No: K1210496 

Karin Feddersen 
Washington State Department of Ecology 
741 I Beach Drive East 
Port Orchard, WA 98366 

RE: FRONTIER HARDCHROME/1210057 

Dear Karin: 

Enclosed are the results of the sample submitted to our laboratory on October 17, 2012. For your 
reference, these analyses have been assigned our service request number K1210496. 

Analyses were performed according to our laboratory's NELAP-approved quality assurance program. 
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided. For a specific list of NELAP-accredited analytes, refer 
to the certifications section at www.caslab.com. All results are intended to be considered in their 
entirety, and Columbia Analytical Services, Inc. dba ALS Environmental (ALS) is not responsible for 
use of less than the complete report. Results apply only to the items submitted to the laboratory for 
analysis and individual items (samples) analyzed, as listed in the report. 

Please call if you have any questions. My extension is 3364. You may also contact me via Email at 
Howard.Holmes@alsglobal.com. 

Respectfully submitted, 

Columbia Analytical Services, Inc. dba ALS Environmental 

Hew&rd Holmes 
Project Manager 

HH/jw Page I of 

/ Y Columbia 
C-^J Analytical Services 

ADDRESS 1 31 7 S. 13"' Avenue. Kelso, WA 98626 
PHONE - ! 360 577 7222 j FAV + I 360 636 1068 

Columbia Anaiyi icel Services, inc. 
Part of the ALS Croup A Campbell Brothers Limited Company 

www.caslab.com • www.alsglobal.com 
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Acronyms 

ASTM American Society for Testing and Materials 

A2LA American Association for Laboratory Accreditation 

CARB California Air Resources Board 

CAS Number Chemical Abstract Service registry Number 

CFC Chlorofluorocarbon 

CFU Colony-Forming Unit 

DEC Department of Environmental Conservation 

DEQ Department of Environmental Quality 

DHS Department of Health Services 

DOE Department of Ecology 

DOH Department of Health 

EPA U. S. Environmental Protection Agency 

ELAP Environmental Laboratory Accreditation Program 

GC Gas Chromatography 

GC/MS Gas Chromatography/Mass Spectrometry 

LOD Limit of Detection 

LOQ Limit of Quantitation 

LUFT Leaking Underground Fuel Tank 

M Modified 

MCL Maximum Contaminant Level is the highest permissible concentration of a 

substance allowed in drinking water as established by the USEPA. 

MDL Method Detection Limit 

MPN Most Probable Number 

MRL Method Reporting Limit 

NA Not Applicable 

NC Not Calculated 

NCASI National Council of the Paper Industry for Air and Stream Improvement 

ND Not Detected 

NIOSH National Institute for Occupational Safety and Health 

PQL Practical Quantitation Limit 

RCRA Resource Conservation and Recovery Act 

SIM Selected Ion Monitoring 

TPH Total Petroleum Hydrocarbons 

tr Trace level is the concentration of an analyte that is less than the PQL but greater 

than or equal to the MDL. 

2 



Inorganic Data Qualifiers 

# The result is an outlier. See case narrative. 

# The control limit criteria is not applicable. See case narrative. 
B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by 

the DOD or NELAC standards. 

E The result is an estimate amount because the value exceeded the instrument calibration range. 

J The result is an estimated value. 

\ j The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL. 
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for dilution, 

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference. 
X See case narrative. 
Q See case narrative. One or more quality control criteria was outside the limits. 

H The holding time for this lest is immediately following sample collection. The samples were analyzed as soon as possible after 
receipt by the laboratory. 

Metals Data Qualifiers 
# The control limit criteria is not applicable. See case narrative. 

J The result is an estimated value. 

E The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample. 

M The duplicate injection precision was not met. 

N The Matrix Spike sample recover.' is not within control limits. See case narrative. 

S The reported value was determined by the Method of Standard Additions (MSA). 
(j The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRIVMDL. 

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for dilution. 

W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance. 

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference. 

X See case narrative. 
+ The correlation coefficient for the MSA is less than 0.995. 

Q See case narrative. One or more quality control criteria was outside the limits. 

Organic Data Qualifiers 

# The result is an outlier. See case narrative. 

# The control limit criteria is not applicable. See case narrative. 

A A tentatively identified compound, a suspected aldol-condensation product. 

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by 
the DOD or NELAC standards. 

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data. 

D The reported result is from a dilution. 

E The result is an estimated value. 

J The result is an estimated value. 

N The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed. 

p The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two 
analytical results. 

1J The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL. 
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for dilution, 

i The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference. 

X See case narrative. 

Q See case narrative. One or more quality control criteria was outside the limits. 

Additional Petroleum Hydrocarbon Specific Qualifiers 

F The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard. 

L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of 
a greater amount of lighter molecular weight constituents than the calibration standard. 

H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of 
a greater amount of heavier molecular weight constituents than the calibration standard. 

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard. 
Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon 

range, but the elution pattern does not match the calibration standard. 
Z The chromatographic fingerprint does not resemble a petroleum product. 

3 



Columbia Analytical Services, Inc. dba ALS Environmental (ALS) - Kelso 
State Certifications, Accreditations, and Licenses 

^ g e n c y Web Site Number 

1 "Alaska DEC UST 
http://dec.alaska.gov/applications/eh/ehllabreports/USTLabs.aspx 

UST-040 

Arizona DHS— * ' 
http://www.azdhs.gov/lab/license/env.htm 

AZ0339 

It^kAns'a^ 
http://www.adeq.state.ar.us/techsvs/labcert.htm 88-0637 

"California DHS (ELAP) 1 * 
http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2286 

DOD ELAP 
http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm 

LI 2-28 

Florida DOH \ :-' :"- ' * ^ 
http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412 

Georgia D N R " ' 1 , r V . 
http://www.gaepd.Org/Documents/techguide_pcb.html#cel 

881 
Not available -

m m D H W ^ : 
http://www.healthandwelfare.idaho.gov/HealtlVLabs/CertificationDrinkingW 
aterLabs/tabid/1833/Default.aspx 

f f t f f i a ^ D O r ^ 
http://www.in.gov/isdli/24859.hmi 

C-WA-01 

ISO 17025 
h t tp: / /www. pj 1 abs. c om/ LI 2-27 

gfcisuisianaj^ 
http://www.deq.louisiana.gov/portal/DrVISIONS/PublicParticipationandPer 
mitSupport/LouisianaLaboratorvAccreditationProeram.aspx 3016 
Not available L A I 10003 
Not available WA0035 

s^giPM^sgiaiiiiis http://www.michigan.gov/deq/0,l 607,7-135-3307_4131_41 56—,OO.html 
9949 

http://www.liealth.state.mn.us/accreditation 
053-999-368 

<:Mbntana DPHHSS* : \n 
http://www.dphhs.nit.gov/publichealtli/ CERT0047 
http://ndep.nv.gov/bsdw/labservice.htm WA35 

http://www.nj.gov/dep/oqa/ WA005 

New Mexico ED 
http://www.nmenv.state.nm.us/dwb/Index.htm -

- North Carolina DWQ> - " -
ht tp: //www. dwq lab.org/ 

605 

*; Oklahoma DEQ.r.:

:; Li>':-':'vo 
http://www.deq.state.ok.us/CSDnew/labcert.htm 

9801 
http://public.health.oregon.gov/LaboratorySei-vices/EnvironnientalLaborator 
yAccreditation/Pages/'index.aspx WA200001 

fcittp://www.scdhec.gov/enviromnent/envserv/ 61002 

Texas CEQ 
http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html 

704427-08-TX 

T Washington DOE:. x/? 
ittp://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.htnil 

C1203 

iWisconslnDNR-* ^ 
ittp://dnr. wi.gov/ 

998386840 

^Wyoming (EFA'Pvegiotf .:': 
ittp://www.epa.gov/region8/water/dwhome/wyomingdi.html -

Kelso Laboratory Website www.caslab.com N A 
Analyses were performed according to our laboratory's NELAP-approved quality assurance program. A complete listing of 
specific NE LAP-certified analytes, can be found in the certification section at www.caslab.com or at the accreditation bodies web 

B^se refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes. The states 
highlighted above, require the analysis be listed on the state certification if used for compliance puiposes and if the method/anlayte 
is offered by that state. 

4 
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ALS ENVIRONMENTAL 

Client: Washington State Department of Ecology Service Request No.: K1210496 
Project: Frontier Hardchrome Date Received: 10/17/12 
Sample Matrix: Water 

CASE NARRATIVE 

All analyses were performed consistent with the quality assurance program of ALS Environmental. This report 
contains analytical results for samples designated for Tier IV validation deliverables including summary forms and all 
of the associated raw data for each of tlie analyses. When appropriate to the method, method blank results have been 
reported with each analytical test. 

Sample Receipt 

One water sample was received for analysis at ALS Environmental on 10/17/12. The samples were received in good 
condition and consistent with the accompanying chain of custody form. The samples were stored in a refrigerator at 
4°C upon receipt at tlie laboratory. 

General Chemistry Parameters 

No anomalies associated with the analysis of these samples were observed. 



Chain of Custody 
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CoAb>a 
Analytical Services-

1317 South 13th Ave. Keiso, WA 98626 

CHAIN OF C#TODY 

PROJECT NAME 

PPOJECT NUMBER 

PROJECT MANAGER 

of ^ u ^ y j t t t o r * / | 

CITVSTATE.ZIP 

I ' ] n o ; \ . / O 

SAMPLE I.D. TIME LAB I.D. MATRIX REMARKS 

Ink-. /o3o A 

0 0 

REPORT REQUIREMENTS 

I. Routine Report: Method 
Blank, Surrogate, as 
required 

II. Report Dup.. MS, MSD as 
required 

III. Data Validation Report 

(includes all raw data) 

IV. CLP Deliverable Report 

V. EDD 

INVOICE INFORMATION 

P.O.# 

Bill To: 

Circle which metals are to be analyzed: 

Total Metals: Al As Sb Ba Be B Ca CrJ Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Ha Se Sr Tl Sn V Zn Hg 

Dissolved Metals Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

'INDICATE STATE HYDROCARBON PROCEDURE: AK CA WI NORTHWEST OTHER: 
TURNAROUND REQUIREMENTS 

24 hr. 48 tor. 

5 Day 

Standard (10-15 working days) 

Provide FAX Results 

RequestedReport Date 

(CIRCLE ONE) 

SPECIAL INSTRUCTIONS/COMMENTS: 

Q Sample Shipment contains USDA regulated soil samples (check box if applicable) 

Signature l , v s \ 

Printed Name 

RELINQUISHED BY: 

Date/Time 

Firm 

RECEIVED BY: 

Date/Time 
^ 2 

Signature 

Printed Name 

RELINQUISHED BY: 

Date/Time 

Firm 

RECEIVED BY: 

nature 

ilk T'i" 1 fed teime 

Date 
_41 

-irm 

nrnr. *i nmn 



> L S ) PC 

Cooler Receipt and Preservation Form 

:iient / ProieotAAM S t D ^ ^ V ^ ^ J e ^ / ^ ^ ^ ^ ^ C ^ U T ^ ^ 1 ^ Request K12 

leceived: \ 0 (111 * 2. Opened: f o l i l / Z Z By: v ^ V Unloaded: jO / | ~ 7 / / 7 3 y : 

Samples were received via? Mail 

Samples were received in: (circle) 

Were custody seals on coolers? 

If present, were custody seals intact? 

FedEx UPS 

pwfler) Box 

NA Y 

Y N 

DHL PDX QfWrtet) 

Envelope Other 

Hand Delivered 

NA 

If yes, how many and where?_ 

If present, were they signed and dated? Y N 

Raw 
Temp 

Corr. 
Temp 

Raw 
Blank 

Corr. 
Blank 

Corr. 
Fqctor 

Thermometer 
ID 

Cooler/COC ID Track ing N u m b e r 
1 Filed 

3-3 ¥ 

'. Packing material: Inserts Baggies Bubble wrap <^elPaclcs) Wet Ice Dry Ice Sleeves 

i. Were custody papers properly filled out (ink, signed, etc.)? 

». Did all bottles arrive in good condition (unbroken)? Indicate in the table below. 

0. Were all sample labels complete (i.e analysis, preservation, etc.)? 

1. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

.2. Were appropriate bottles/containers and volumes received for the tests indicated? 

3. Were the pH-preserved bottles {see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

4. Were VOA vials received without headspace? Indicate in the table below. 

5. Was C12/Res negative? 

NA N 

NA (Y) N 

NA Q N 

NA a N 

NA <S) N 

Y N 

Y N 

(NA? Y N 

; Sample ID on Bottle Sample ID on COC Identified by: 

Sample ID : 
..-. Bottle Count 

Bottle Type •-
Out of 
Temp 

Head-
space Broke PH Reagent ; 

Volume! 
added 

: Reagent Lot 
Number Initials : Time : 

totes, Discrepancies, & Resolutions: 



General Chemistry Parameters 
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COLUMBIA ANALYTICAL SERVICES, INC. 
Now part of the ALS Group 

Antilylicnl Report 

Client: 

^teject: 

^mplc Matrix: 

Analysis Method: 

Washington State Department of Ecology 

FRONTIER HARDCHROME/1210057 

Water 

7196 A 

Chromium, Hexavalent 

Service Request: K1210496 

Date Collected: 10/17/12 

Date Received: 10/17/12 

Units: 
Basis: 

mg/L 
NA 

Sample Name Lab Code Result MRL MDL Dil. 
Date 

Analyzed 

1210057-13 

Method Blank 

K l 210496-001 

K l 210496-MB 

ND U 

ND U 

0.050 

0.050 

0.004 

0.004 

10/18/12 09:30 

10/18/12 09:30 

Printed 10/19/2012 11:10:12 AM Superset Reference: I 2-0000227726 rev 00 
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COLUMBIA ANALYTICAL SERVICES, INC. 
Now pm-t of tlie ALS Group 

Client: 

Project 

Sample Matrix: 

Sample Name: 

Lab Code: 

Analyte Name 

QA/QC Repori 

Washington State Department of Ecology 

FRONTIER HARDCHROME/I210057 

Water 

Replicate Sample Summary 

General Chemistry Parameters 

1210057-13 

K1210496-001 

Analysis 
Method MRL MDL 

Sample 
Result 

Duplicate 
Sample 

K1210496-
001DUP 
Result 

Service Request: K1210496 

Date Collected: 10/17/12 

Date Received: 10/17/12 

Date Analyzed: 10/18/12 

Units: 

Basis: 

mg/L 

NA 

Average RPD RPD Limit 
Chromium. Hexavalent 7196 A 0.050 0.004 ND ND NC NC 20 

Results flagged with nn asterisk (*) indicate values outside control criteria. 

Results Ragged with a pound (#) indicate the control criteria is not applicable. 

Percent recoveries and relative percent differences (RPD) are determined by the .software using values in the calculation which have not hcen rounded. 

Primed 10/19/2012 11:10:12 A M Superset Reference: 1 2-0000227726 rev 00 
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COLUMBIA ANALYTICAL SERVICES, INC. 
Now part of the A L S Group 

QA/QC Report 

Int: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Analysis Method: 

Washington Stale Department of Ecology 

FRONTIER HARDCHROME/1210057 

Water 

1210057-13 

Kl210496-001 

7196 A 

Duplicate Matrix Spike Summary 
Chromium, Hexavalent 

Service Request: K1210496 

Date Collected: 10/17/12 

Date Received: 10/17/12 

Date Analyzed: 10/18/12 

Units: mg/L 

Basis: NA 

Analyte Name 
Sample 
Result 

Matrix Spike 
K l 210496-00 IMS 

Result 
Spike 

Amount 

Duplicate Matrix Spike 
K l 210496-001DMS 

% Rec Result 
Spike 

Amount % Rec 
% Rec 
Limits RPD 

RPD 
Limit 

Chromium. Hexavalent ND 0.350 0.400 88 0.352 0.400 88 75-125 <1 20 

alts flagged with an nstrrfsk (*) Indicate values outside control criteria. 

Results (lagged with a pound (#) indicate the control criteria is not applicable. 

Percent recoveries and relative percent difterences (RPD) are determined by the software using values in the calculation which have nm been rounded. 

Printed 10/19/2012 11:10:12 A M Superset Reference: 1 2-0000227726 rev 00 
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Client: 
Project: 
Sample Matrix: 

Analysis Method: 

Sample Name 

COLUMBIA ANALYTICAL SERVICES, INC. 
Now part of the ALS Group 

QA/QC Reporl 

Washington State Department of Ecology 

FRONTIER HARD CHROME/121005 7 

Water 

Lab Control Sample Summary 
Chromium, Hexavalent 

7196A 

Service Request: K.1210496 

Date Analyzed: 10/18/12 

Lab Code Result 
Spike 

Amount 

Units: mg/L 

Basis: NA 

Analysis Lot: 314513 

% Rec 
% Rec 
Limits 

Lab Control Sample K1210496-LCS 0.755 0.742 102 80-120 

Primed 10/19/2012 11:10:12 AM Superset Reference: 12-0000227726 rev 00 
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COLUMBIA ANALYTICAL SERVICES, INC. 
Now part of the ALS Group 

QA/QC Report 

pnt: Washington State Department of Ecology Service Request: K1210496 
5jcct: FRONTIER HARDCHROME/1210057 

Continuing Calibration Verification (CCV) Summary 

Chromium, Hexavalent 

Analysis Method: 7196A Units: mg/L 

Analysis Date True Measured Percent Acceptance 
Lot Lab Code Analyzed Value Value Recovery Limits 

CCV1 314513 KQ121231 1-05 10/18/12 09:30 0.500 0.529 106 90-110 
CCV2 314513 KQ1212311-06 10/18/12 09:30 0.500 0.529 106 90-110 

Printed 10/19/2012 11:10:13 .AM Superset Reference: 12-0000227726 rev 00 
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COLUMBIA ANALYTICAL SERVICES, INC. 
Now part of (he ALS Group 

QA/QC Report 

Client: Washington Stale Department of Ecology 
Project: FRONTIER HARDCHROME/1210057 

Service Request: K1210496 

Continuing Calibration Blank (CCB) Summary 
Chromium, Hexavalent 

Analysis Method: 7196A Units: mg/L 

Analysis 
Lot Lab Code 

Date 
Analyzed M R L MDL Result 

CCB I 
CCB2 

314513 
314513 

KQ1212311-03 
KQI212311-04 

10/18/12 09:30 
10/18/1209:30 

0.050 
0.050 

0.004 
0.004 

ND 
ND 

U 

u 

Printed 10/19/2012 11:10:13 AM Supersel Reference: I 2-0000227726 rev Of) 
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Work Request* f j g i » ' 

Tier: 

Date Analyzed: 

Analyst 

Analysis: 

MM 

DATA QUALITY R E P O R T 
INORGANICS 

Explain any "no" responses to questions below, and any corrective actions in the 

1. 

2. 

3, 

4. 

5. 

6. 

7. 

9. 

10. 

12. 

13. 

14. 

15. 

1-6. 

17. 

Is the method name and number correct and appropriate? 

Holding times met for all analyses and for all samples? 

Are calculations correct7 

Is the reporting basis correct? (Dry Weight) 

All quality control criteria met? • 

Is thi calibraticm curve correlation coefficient > 0.995? 

MBs, CCVs, CCBs, LCSs, Dups, and Spikes, analyzed at proper 
frequency? 

.Are ICVs, CCVs, and CCBs all within acceptance limits? 

.Are results for methods blanks all ND? 

Are al QC samples within acceptance criteria? • 
(LCS % rec, MS/DMS % rec, DUP or MS/DMS RPDs, etc.) 

Are all exceptions explained? • 

Have all applicable service requests been reviewed? 

Are all samples labeled correctly? 

Have all instructions on the service request been followed? 
(e.g. Special MRLs, QC on a specific sample, Form V) 

' Are detection limits and units reported correctly? 

Is the unused space on the benchsheet crossed out? 

Was analysis turned in by the due date? (n-2) (If not record SR#) 

comments section below. 

,<^/no/NA 

^s/no/NA' 

. /^s/no/NA 

yes/no/N^. . 

-^pfiVno 

^es/no/NA 

^/^ye^no/NA 

'yee/no/NA 

g7no/NA 

.yes/no^^? 

j^Ss/no/NA 

£^esfao/NA 

/ye^no/NA 

• ''ye^/no/NA 

' yes/no/NA/. 

•^es/no/NA ^ 

COMMENTS: 

Final Approved bv: '. Date: j f ) 
DQREPORT 
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Aiumncai KCStilts summary 

Instrument Name : K - D A A - 0 1 Ana lys t : I F R A N K S Analys i s Lot : 314513 Mctho . l /1 est code 7196A/Cr6 

ub Code Taruet Aniilvtes QC Parent Sample Matrix Raw Result Sample A m i ^.JEinal Result Dil M D L P Q L °, 'o Rec % RSD Date Analyzed Q C ? Tier 
Chromium, Hexavalent \ A Water 0 UO mg/L 50 ml , < ^ S t ^ i @ U 1 0 004 i).050 10/18/12 oy.50.00 N IV 
Chromium. Hexavalent MB Wale: -n o 1 mg/L 50 ml. O 050 mg/l, U 1 0.00-i h 050 10/IX/I2 09.30:00 N IV 

Q12 1231 1-02 Chromium, Hexavalent LCS Water 0.75 mg/L 50 ml . 0.755 mg/L 1 0.0O4 o 050 102 10/18/12 09:30:00 N IV 

QI 212311-03 Chromium, Hexavalent CCB Water -0.01 mg/L 50 mL 0.050 mg/l, U 1 0.004 (i 050 10/18/12 09:30:00 N IV 
Q12123I 1-04 Chromium, Hexavalent CCB Water 0.00 mg/L 50 ml . 0.050 mg/L U 1 0 004 o 050 I0/IX/I2 09:30:00 N IV 
Q121231 1-05 Chromium, Hexavalent CCV Water 0 53 mg/L 50 ml.. 0.529 mg/L 1 10/18/12 09:30:00 N IV 

QI 21231 ]-()(> Chromium, Hexavalent CCV Watei 0.53 mg/l. 50 mL 0.529 mg/l. 1 10/18/12 09:30:00 N IV 
QI 21231 M P Chromium, Hexavalent MS K1210496-001 Water 0 35 mg/L 50 ml. 0.350 mg/L 1 0.UO4 0 050 88 10/18/12 09:30.00 N IV 
0121231 1 -OS Chromium, Hexavalent DMS K1210496-001 Waiei 0 35 mg/I, 50 mL 0.352 mg/I. 1 0.1)04 o 050 88 <| 10/18/12 09 30:00 N IV 

Q121231 1-00 Chromium, Hexavalent DUP K. 12 10496-001 Waiei 0.00 mg/l. 50 mL 0.050 mg/L U 1 i; oo: 0.050 NC 10/18/12 09.30:00 N IV 

intimites Final Result is nm \el adjusted lor Solids because il has not yet lieen determined. 

mod 10 IX 12 H.02 Results Suu^tuv — Page I of 



ALS- Environmental 
1317 S 13th 

Kelso 

WA 98626 

Phone : (360) 577-7222 
Orb 

Method . VVCR6 -Unit | mg/L ] - Cr6+ 0.05 to .0 mg/l SM 3500 -Cr-B 

Smp#/|Dil Fact] Sample LD Cone OD %Recovery7RPD Analysis Time 

DIL-1 R B L 0.0000 0.0003 0.00 9:29:46 

DIL-1 R B L 0.0000 0.0004 0.00 9:30:04 

ST-3 3 C C B (0 mg/L) -0.0057 -0.0004 0.00 9:30:22 

ST-2 3 C C V (0.5 mg/L) 0.5291 0.3169 105.82 9:30:40 

•1 MB -0.0057 -0.0004 0.00 9:30:58 

2 L C S 0.7549 0.4508 0.00 9:31:16 

3 K1210496-001 -0.0049 0.0002 0.00 9:31:34 

4 K1210496-001D -0.0046 0.0004 0.00 9:31:52 

5 K1210496-001 MS 0.3504 0.2109 0.00 9:34:34 

6 K1210496-001DMS 0.3519 0.2118 0.00 9:34:52 

7-[1/10] K1210496-001-DIL -0.0470 0.0003 0.00 9:35:10 ~ 

8-[1/10] K1210496-001D-DIL -0.0490 0.0002 0.00 9:35:28 I /JiV 
9-[1/10] K1210496-001MS-DIL 2.1780 0.1323 0.00 9:35:46 / ^ ' 

10-[1/10] LK1 210496-001DMS-DIL 2.1970 0.1334 0.00 9:36:04zJ 

<%%L 3 C C B (0 mg/L) -0.0049 0.0002 0.00 9:36:22 

• - 2 <36t i .3CCV (0.5 mg/L) 0.5288 0.3167 105.76 9:36:40 

Report Date :10/18/2012 Run Date :10/18/2012 Operator :WESTCO Plan # :20121018002 

Plan Description : CR6 101812 ! 
_ _ i 
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Calibrant Report - WCR6 -
Calib Lot #:Cr6+ Exp Date:12/12/2012 User:CAS-GEN CHEM 

Plan #: 20121017005 Description : [CR6101712] Unit [mg/L] 

if ib/ft/n. 

Point OD Cone Recalc Cone % Error 

1 -0.0003 0 -0.0057 -0.57 

2 0.0055 0.01 0.0041 -59.00 

3 0.0324 0.05 0.0494 -1.20 

4 0.0626 0.1 0.1004 0.40 

5 0.1254 0.2 0.2062 3.10 

6 0.3070 0.5 0.5125 2.50 

7 0.4495 0.75 0.7527 0.36 

8 0.5902 1 0.9900 -1.00 

Abso -0.0052 RJ=0.9996 
RBL 

Report Date 10/17/2012 Run Date 7/16/2012 
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COLUMBIA ANALYTICAL SERVICES, INC. 

STAR LI MS R.LTN# 314513 Method: 7196A 

Analv'jis Cr6 

LCS ID: Gen-Cr6/2-9-R T.V.= 0.742 

CURVE ID: Gen -06/2-I6-FF 

CCV ID: Gen-Cr6/2-27-T T.V.=0.50ppm 

Spike ID. Gen-Cr6/2-5-0 TV MS/DMS = 0.40 PPM 

0.2NH2SO4ID: Gen-Cr6/2-51-B 

DiphenvlCarbazide Solution ID' Gen-Cr6/2-81-K 

PAl.l... - GN-6 0 45um 47mm PI T127 7 

Pipette ID: 139246, 2011155, 3610442 

Equipment ID: K-DAA-01 

Analv/ed M\: II- Date Analyzed: 10/18/2012 

Reviewed By: jki,'' Date Reviewed: \0 / \ 0 / 12 

R:\WET\MISC\Reagent Templates\Hexavalent CAhex Cr dataRev 5/24/2011 
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Manchester Environmental Laboratory 
7411 Beach Drive E, Port Orchard, Washington 98366 

Case Narrative 

October 29,2012 

Project: General Chemistry Frontier Hardchrome-2012 

Work Order: 1210057 

Project 
Manager: Barrett, Guy 

By: Dean Momohara 

Summary 

The laboratory analyzed the samples following EPA 300.0 for sulfate. 

All analyses requested were evaluated by established regulatory quality assurance 
guidelines. 

Sample Information 

The samples were received at the Manchester Laboratory on 10/23/2012. The coolers 
were received within the proper temperature range of 0°C - 6°C. The samples were 
received in good condition. Five samples were received and assigned laboratory 
identification numbers 03, 04, 06,11 and 13. 

Holding Times 

The laboratory performed all analyses within their hold times. 

Calibration 

The instrument was calibrated following the appropriate method. All initial and 
continuing calibration verification checks were within the acceptance limits. All initial 
and continuing blank checks were within the acceptance limits. The r-value was within 
the acceptance limits. All standard residuals were within acceptance limits. The 
instrument was calibrated with NIST traceable standards and verified to be in calibration 
with second source NIST traceable standards. 



Method Blanks 

No analytically significant level of analyte was detected in the method blank associated 
with these samples. 

Laboratory Control Samples 

The laboratory control sample recovery was within the acceptance limits. 

Replicates 

The duplicate relative percent difference of samples with concentrations greater than 5 
times the reporting limit was within the acceptance limits. 

Matrix Spikes 

The matrix spike recovery was within the acceptance limits. 

Other Quality Assurance Measures and Issues 

U - The analyte was not detected at or above the reported result. 

bold - The analyte was present in the sample. (Visual Aid to locate detected 
compounds on report sheet.) 

Please call Dean Momohara at (360) 871-8808 to further discuss this project, 

cc: Project File 



Washington State Department of Ecology 
Manchester Environmental Laboratory 

Final Analysis Report for 
Sulfate 

Project Name: Frontier Hardchrome-2012 

Work Order: 1210057 Analyte: Sulfate Matrix: Water 

Project Officer: Barrett, Guy Method: EPA300.0 Units: mg/L 
Date Collected: 10/16/2012 Date Analyzed: 10/25/2012 

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID 

1210057-03 W85-6A 22.2 0.30 0.10 10/16/12 10/25/12 B12J164 
1210057-04 QA-1 22.1 0.30 0.10 10/16/12 10/25/12 B12J164 
1210057-06 W99-R5A 14.6 0.30 0.10 10/16/12 10/25/12 B12J164 
1210057-11 B85-4 54.9 0.30 0.10 10/17/12 10/25/12 B12J164 

1210057-13 B87-8 62.5 0.60 0.19 10/17/12 10/25/12 B12J164 

QC Results for Batch ID: B12J164 

Method Blank Sample ID Result Qualifer RL MDL Analyzed 

B12J164-BLK1 Blank 0.30 U 0.30 0.10 10/25/12 

Spike Source Source %Rec RPD 
Sample # QC Sample Result Level . Sample Result %Rec Limits RPD Limit 

B12J164-BS1 LCS 4.93 5 99 90-110 
B12J164-DUP1 Duplicate 22.1 1210057-03 22.2 0.3 20 
B12J164-MS1 Matrix Spike 27.2 5 1210057-04 22.1 103 75-125 

Authorized by: ^ Release Date: 

I 

Page 1 of 1 
10/29/2012 

C:\ELMNT\Format\MEL_Single_Analvte_vl0.rpt 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 

ANALYTICAL REPORT 

Job Number: 580-35682-1 

Job Description: Frontier Hardchrome 2012 

For: 
Washington State Dept of Ecology 

Manchester Environmental Laboratory 
7411 Beach Drive East 

Port Orchard, WA 98366 

Attention: Ms. Karin Feddersen 

Approved for release. 
Kristine Allen 
Project Manager I 
11/14/2012 4:08 PM 

Kristine Allen 
Project Manager I 

kristine.allen@testamericainc.com 
11/14/2012 

TestAmerica Tacoma is a part of TestAmerica Laboratories, Inc. 

This report is issued solely for the use of the person or company to whom it is addressed. Any use, copying or 
disclosure other than by the intended recipient is unauthorized. If you have received this report in error, please notify 
the sender immediately at 253-922-2310 and destroy this report immediately. 

This report shall not be reproduced except in full, without prior express written approval by the laboratory. The results 
relate only to the item(s) tested and the sample(s) as received by the laboratory. 

The results included in this report have been reviewed for compliance with the laboratory QA/QC plan and meet all 
requirements of NELAC. All data have been found to be compliant with laboratory protocol, with the exception of any 
items noted in the case narrative. 

TestAmerica Laboratories, Inc. 

TestAmerica Seattle 5755 8th Street East, Tacoma, WA 98424 

Tel (253) 922-2310 Fax (253) 922-5047 www.testamericainc.com 
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CASE NARRATIVE 

Client: Washington State Dept of Ecology 
Project: Frontier Hardchrome 2012 

Report Number: 580-35682-1 

This case narrative is in the form of an exception report, where only the anomalies related to this report, method specific performance 
and/or QA/QC issues are discussed. If there are no issues to report, this narrative will include a statement that documents that there are 
no relevant data issues. 

It should be noted that samples with elevated Reporting Limits (RLs) resulting from a dilution may not be able to satisfy customer 
reporting limits in some cases. Such increases in the RLs are an unavoidable but acceptable consequence of sample dilution that 
enables quantification of target analytes within the calibration range of the instrument or that reduces the interferences thereby enabling 
the quantification of target analytes. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below. 

RECEIPT 
The samples were received on 10/26/2012; the samples arrived in good condition, properly preserved and on ice. The temperature of the 
coolers at receipt was 5.8 C. 

The sample collection dates and times were not listed on the COC; samples were logged in per container labels for sample dates and 
times. 

Note: All samples which require thermal preservation are considered acceptable if the arrival temperature is within 2C of the required 
temperature or method specified range. For samples with a specified temperature of 4C, samples with a temperature ranging from just 
above freezing temperature of water to 6C shall be acceptable. Samples that are hand delivered immediately following collection may not 
meet these criteria, however they will be deemed acceptable according to NELAC standards, if there is evidence that the chilling process 
has begun, such as arrival on ice, etc. 

TOTAL METALS (ICP) 
Samples 1210057-03 (580-35682-1), 1210057-06 (580-35682-2), 1210057-11 (580-35682-3) and 1210057-13 (580-35682-4) were 
analyzed for total metals (ICP) in accordance with EPA Method 200.7. The samples were prepared and analyzed on 11/01/2012 and 
11/08/2012. 

No difficulties were encountered during the metals analyses. 

All quality control parameters were within the acceptance limits. 
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SAMPLE SUMMARY 

Client: Washington State Dept of Ecology Job Number: 580-35682-1 

Lab Sample ID Client Sample ID Client Matrix 
Date/Time 
Sampled 

Date/Time 
Received 

580-35682-1 
580-35682-2 
580-35682-3 
580-35682-4 

1210057-03 
1210057-06 
1210057-11 
1210057-13 

Water 
Water 
Water 
Water 

10/16/2012 0910 
10/16/2012 1215 
10/17/2012 0850 
10/17/2012 1030 

10/26/2012 0950 
10/26/2012 0950 
10/26/2012 0950 
10/26/2012 0950 
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EXECUTIVE SUMMARY - Detections 

Client: Washington State Dept of Ecology Job Number: 580-35682-1 

Lab Sample ID Client Sample ID 

Analyte Result 

Reporting 

Qualifier Limit Units Method 

680-35682-1 
Sulfur 

1210067-03 
7.9 0.50 mg/L 200.7 Rev 4.4 

680-36682-2 

Sulfur 

1210057-06 
5.1 0.50 mg/L 200.7 Rev 4.4 

680-36682-3 
Sulfur 

1210067-11 

20 0.50 mg/L 200.7 Rev 4.4 

680-35682-4 
Sulfur 

1210067-13 
22 0.50 mg/L 200.7 Rev 4.4 
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METHOD SUMMARY 

Client: Washington State Dept of Ecology Job Number: 580-35682-1 

Description Lab Location Method Preparation Method 

Matrix: Water 

Metals (ICP) TAL NSH EPA 200.7 Rev 4.4 
Preparation, Total Metals TAL NSH EPA 200.7 

Lab References: 

TAL NSH = TestAmerica Nashville 

Method References: 

EPA = US Environmental Protection Agency 
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METHOD / ANALYST SUMMARY 

Client: Washington State Dept of Ecology Job Number: 580-35682-1 

M e t t o ) d ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ _ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ _ A r j a J y i s J ^ _ ^ _ i i | ^ ^ ^ ^ _ ^ ^ _ ^ ^ ^ ^ 

EPA 200.7 Rev 4.4 Bydalek, Beth bb 

TestAmerica Seattle 
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Client: Washington State Dept of Ecology 

Analytical Data 

Job Number: 580-35682-1 

Client Sample ID: 1210057-03 

Lab Sample ID: 580-35682-1 

Client Matrix: Water 

Date Sampled: 10/16/2012 0910 

Date Received: 10/26/2012 0950 

200.7 Rev 4.4 Metals (ICP) 

Analysis Method: 

Prep Method: 

Dilution: 

Analysis Date: 

Prep Date: 

Analyte 

Sulfur 

200.7 Rev 4.4 

200.7 

1.0 
11/01/2012 1414 
11/01/2012 0640 

Analysis Batch: 

Prep Batch: 

490-32866 
490-32518 

Instrument ID: 

Lab File ID: 

Initial WeightA/olume: 

Final WeightA/olume: 

Result (mg/L) 

~T9 
Qualifier 

ICP6 

TALS_110112-6A.asc 

50 mL 

50 mL 

RL 

0.50 
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Client: Washington State Dept of Ecology 

Analytical Data 

Job Number: 580-35682-1 

Client Sample ID: 1210067-06 

Lab Sample ID: 

Client Matrix: 
580-35682-2 

Water 

Date Sampled: 10/16/2012 1215 

Date Received: 10/26/2012 0950 

Analysis Method: 

Prep Method: 

Dilution: 

Analysis Date: 

Prep Date: 

200.7 Rev 4.4 

200.7 

1.0 

11/01/2012 1417 

11/01/2012 0640 

200.7 Rev 4.4 Metals (ICP) 

Analysis Batch: 

Prep Batch: 
490-32866 

490-32518 

Instrument ID: 

Lab File ID: 

Initial WeightA/olume: 

Final WeightA/olume: 

ICP6 

TALS_110112-6A.asc 

50 mL 

50 mL 

Analyte 

Sulfur 

Result (mg/L) 

I f l 
Qualifier RL 

0.50 
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Client: Washington State Dept of Ecology 

Analytical Data 

Job Number: 580-35682-1 

Client Sample ID: 1210057-11 

Lab Sample ID: 

Client Matrix: 

580-35682-3 

Water 

Date Sampled: 10/17/2012 0850 

Date Received: 10/26/2012 0950 

Analysis Method: 

Prep Method: 

Dilution: 

Analysis Date: 

Prep Date: 

200.7 Rev 4.4 

200.7 

1.0 
11/01/2012 1421 
11/01/2012 0640 

200.7 Rev 4.4 Metals (ICP) 

Analysis Batch: 

Prep Batch: 
490-32866 
490-32518 

Instrument ID: 

Lab File ID: 

Initial WeightA/olume: 

Final WeightA/olume: 

ICP6 

TALS_110112-6A.asc 

50 mL 

50 mL 

Analyte 

Sulfur 

Result (mg/L) 

"20 

Qualifier RL 

0.50 
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Client: Washington State Dept of Ecology 

Analytical Data 

Job Number: 580-35682-1 

Client Sample ID: 1210057-13 

Lab Sample ID: 

Client Matrix: 

580-35682-4 

Water 
Date Sampled: 10/17/2012 1030 

Date Received: 10/26/2012 0950 

Analysis Method: 

Prep Method: 

Dilution: 

Analysis Date: 

Prep Date: 

200.7 Rev 4.4 

200.7 

1.0 
11/08/2012 1150 
11/08/2012 0710 

200.7 Rev 4.4 Metals (ICP) 

Analysis Batch: 

Prep Batch: 
490-34611 
490-34375 

Instrument ID: 

Lab File ID: 

Initial WeightA/olume: 

Final WeightA/olume: 

ICP6 

TALS_110812-6RUSH 

50 mL 

50 mL 

Analyte 

Sulfur 

Result (mg/L) 

~22 

Qualifier RL 

0.50 

TestAmerica Seattle Page 12 of 384 11/14/2012 



Quality Control Results 

Client: Washington State Dept of Ecology Job Number: 580-35682-1 

Method Blank -Batch: 490-32518 Method: 200.7 Rev 4.4 

Preparation: 200.7 

Lab Sample ID: MB 490-32518/1-A Analysis Batch: 490-32866 Instrument ID: ICP6 

Client Matrix: Water Prep Batch: 490-32518 Lab File ID: TALS_110112-6A.asc 

Dilution: 1.0 Leach Batch: N/A Initial WeightA/olume: 50 mL 

Analysis Date: 11/01/2012 1339 Units: mg/L Final WeightA/olume: 50 mL 

Prep Date: 11/01/2012 0640 

Leach Date: N/A 

Analyte Result Qual RL 

Sulfur ND 0.50 

Lab Control Sample - Batch: 490-32518 Method: 200.7 Rev 4.4 

Preparation: 200.7 

Lab Sample ID: LCS 490-32518/2-A Analysis Batch: 490-32866 Instrument ID: ICP6 

Client Matrix: Water Prep Batch: 490-32518 Lab File ID: TALS_110112-6A.asc 

Dilution: 1.0 Leach Batch: N/A Initial WeightA/olume: 50 mL 

Analysis Date: 11/01/2012 1342 Units: mg/L Final WeightA/olume: 50 mL 

Prep Date: 11/01/2012 0640 

Leach Date: N/A 

Analyte Spike Amount Result % Rec. Limit Qual 

Sulfur 1.00 1.06 106 85- 115 
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Quality Control Results 

Client: Washington State Dept of Ecology Job Number: 580-35682-1 

Method Blank -Batch: 490-34375 Method: 200.7 Rev 4.4 

Preparation: 200.7 

Lab Sample ID: 

Client Matrix: 

Dilution: 

Analysis Date: 

Prep Date: 

Leach Date: 

MB 490-34375/1-A 

Water 

1.0 

11/08/2012 1054 

11/08/2012 0710 

N/A 

Analysis Batch: 

Prep Batch: 

Leach Batch: 

Units: 

490-34611 

490-34375 

N/A 

mg/L 

Instrument ID: 

Lab File ID: 

Initial WeightA/olume: 

Final WeightA/olume: 

ICP6 

TALSJ10812-6RUSHB 

50 mL 

50 mL 

Analyte Result Qual RL 

Sulfur ND 0.50 

Lab Control Sample - Batch: 490-34375 Method: 200.7 Rev 4.4 

Preparation: 200.7 

Lab Sample ID: 

Client Matrix: 

Dilution: 

Analysis Date: 

Prep Date: 

Leach Date: 

LCS 490-34375/2-A 

Water 

1.0 

11/08/2012 1058 

11/08/2012 0710 

N/A 

Analysis Batch: 

Prep Batch: 

Leach Batch: 

Units: 

490-34611 

490-34375 

N/A 

mg/L 

Instrument ID: 

Lab File ID: 

Initial WeightA/olume: 

Final WeightA/olume: 

ICP6 

TALS_110812-6RUSHB 

50 mL 

50 mL 

Analyte Spike Amount Result % Rec. Limit Qual 

Sulfur 1.00 1.11 111 85- 115 
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DATA REPORTING QUALIFIERS 

Lab Section Qualifier Description 
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Quality Control Results 

Client: Washington State Dept of Ecology Job Number: 580-35682-1 

QC Association Summary 

Lab Sample ID Client Sample ID 

Report 
Basis Client Matrix Method Prep Batch 

Metals 

Prep Batch: 490-32618 
LCS 490-32518/2-A 
MB 490-32518/1-A 
580-35682-1 
580-35682-2 
580-35682-3 

Lab Control Sample 
Method Blank 
1210057-03 
1210057-06 
1210057-11 

Water 
Water 
Water 
Water 
Water 

200.7 
200.7 
200.7 
200.7 
200.7 

Analysis Batch:490-32866 
LCS 490-32518/2-A 
MB 490-32518/1-A 
580-35682-1 
580-35682-2 
580-35682-3 

Lab Control Sample 
Method Blank 
1210057-03 
1210057-06 
1210057-11 

T 
T 
T 
T 
T 

Water 
Water 
Water 
Water 
Water 

200.7 Rev 4.4 
200.7 Rev 4.4 
200.7 Rev 4.4 
200.7 Rev 4.4 
200.7 Rev 4.4 

490-32518 
490-32518 
490-32518 
490-32518 
490-32518 

Prep Batch: 490-34376 
LCS 490-34375/2-A 
MB 490-34375/1-A 
580-35682-4 

Lab Control Sample 
Method Blank 
1210057-13 

T 
T 
T 

Water 
Water 
Water 

200.7 
200.7 
200.7 

Analysis Batch:490-34611 
LCS 490-34375/2-A 
MB 490-34375/1-A 
580-35682-4 

Lab Control Sample 
Method Blank 
1210057-13 

Water 
Water 
Water 

200.7 Rev 4.4 
200.7 Rev 4.4 
200.7 Rev 4.4 

490-34375 
490-34375 
490-34375 

Report Basis 
T = Total 

TestAmerica Seattle 
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Quality Control Results 

Client: Washington State Dept of Ecology 

Laboratory Chronicle 

Job Number: 580-35682-1 

Lab ID: 

Method 

680-35682-1 

Bottle ID 

Client ID: 1210067-03 

Sample Date/Time: 10/16/2012 09:10 Received Date/Time: 10/26/2012 09:50 

Run 

Analysis 
Batch Prep Batch 

Date Prepared / 
Analyzed Dil Lab Analyst 

P:200.7 

A:200.7 Rev 4.4 

580-35682-A-1-A 

580-35682-A-1-A 
490-32866 
490-32866 

490-32518 
490-32518 

11/01/2012 06:40 
11/01/2012 14:14 

TAL NSH 

TAL NSH 

SR 

bb 

Lab ID: 

Method 

680-36682-2 

Bottle ID 

Client ID: 1210067-06 

Sample Date/Time: 10/16/2012 12:15 

Run 

Analysis 
Batch Prep Batch 

Received Date/Time: 

Date Prepared / 
Analyzed Dil 

10/26/2012 09:50 

Lab Analyst 

P:200.7 

A:200.7 Rev 4.4 

580-35682-A-2-A 

580-35682-A-2-A 

490-32866 
490-32866 

490-32518 
490-32518 

11/01/2012 06:40 
11/01/2012 14:17 

TAL NSH 

TAL NSH 

SR 

bb 

LabID: 680-36682-3 Client ID: 1210067-11 

Sample Date/Time: 10/17/2012 08:50 Received Date/Time: 10/26/2012 09:50 

Analysis Date Prepared / 

Method Bottle ID Run Batch Prep Batch Analyzed Dil Lab Analyst 

P:200.7 580-35682-A-3-A 490-32866 490-32518 11/01/2012 06:40 1 TAL NSH SR 

A:200.7 Rev 4.4 580-35682-A-3-A 490-32866 490-32518 11/01/2012 14:21 1 TAL NSH bb 

LabID: 580-35682-4 Client ID: 1210067-13 

Sample Date/Time: 10/17/2012 10:30 Received Date/Time: 10/26/2012 09:50 

Analysis Date Prepared / 

Method Bottle ID R U n Batch Prep Batch Analyzed Dil Lab Analyst 

P:200.7 580-35682-A-4-A 490-34611 490-34375 11/08/2012 07:10 1 TAL NSH SR 

A:200.7 Rev 4.4 580-35682-A-4-A 490-34611 490-34375 11/08/2012 11:50 1 TAL NSH bb 

LabID: MB Client ID: N/A 

Sample Date/Time: N/A Received Date/Time: N/A 

Analysis Date Prepared / 

Method Bottle ID Run Batch Prep Batch Analyzed Dil Lab Analyst 

P:200.7 MB 490-32518/1-A 490-32866 490-32518 11/01/2012 06:40 1 TAL NSH SR 

A:200.7 Rev 4.4 MB 490-32518/1-A 490-32866 490-32518 11/01/2012 13:39 1 TAL NSH bb 

P:200.7 MB 490-34375/1-A 490-34611 490-34375 11/08/2012 07:10 1 TAL NSH SR 

A:200.7 Rev 4.4 MB 490-34375/1-A 490-34611 490-34375 11/08/2012 10:54 1 TAL NSH bb 

TestAmerica Seattle 
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Quality Control Results 

Client: Washington State Dept of Ecology Job Number: 580-35682-1 

Laboratory Chronicle 

Lab ID: LCS Client ID: N/A 

Sample Date/Time: N/A Received Date/Time: N/A 

Analysis Date Prepared / 

Method Bottle ID Run Batch Prep Batch Analyzed Dil Lab Analyst 

P:200.7 LCS 490-32518/2-A 490-32866 490-32518 11/01/2012 06:40 1 TAL NSH SR 

A:200.7 Rev 4.4 LCS 490-32518/2-A 490-32866 490-32518 11/01/2012 13:42 1 TAL NSH bb 

P:200.7 LCS 490-34375/2-A 490-34611 490-34375 11/08/2012 07:10 1 TAL NSH SR 

A:200.7 Rev 4.4 LCS 490-34375/2-A 490-34611 490-34375 11/08/2012 10:58 1 TAL NSH bb 

Lab References: 
TAL NSH = TestAmerica Nashville 

TestAmerica Seattle 
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REAGENT TRACEJ^^ITY SUMMARY 

Lab Name: TestAmerica Nashville Job No.: 580-35682-1 

SDG No.: 

Reagent ID 

Exp 
Date 

Prep 
Date 

D i l u t a n t 
Used 

Reagent 
F i n a l 
Volume 

Parent Reagent 

A n a l y t e C o n c e n t r a t i o n Reagent ID 

Exp 
Date 

Prep 
Date 

D i l u t a n t 
Used 

Reagent 
F i n a l 
Volume Reagent ID 

Volume 
Added A n a l y t e C o n c e n t r a t i o n 

MET 1:1HCL 00002 12/06/12 02/23/12 DI Water, Lot DI Water 1000 mL|MET_HCL_00001 500 mL Hydrogen C h l o r i d e 50 % 

.MET HCL 00001 12/06/12 F i s h e r S c i e n t i f i c , Lot 4111010 | (Purchased Reagent) Hydrogen C h l o r i d e 100 % 

MET 1:1HCL 00004 11/01/13 02/23/12 [ DI Water, Lot DI Water | 1000 mL MET_HCL 00012 | 500 mL Hydrogen C h l o r i d e 50 % 

.MET HCL 00012 11/01/13 Macron Chemicals, Lot 0000013500 (Purchased Reagent) Hydrogen C h l o r i d e 100 % 

MET 1:1HN03 00002 12/06/12 02/23/12 | DI Water, Lot DI Water | 1000 mL MET HN03 00001 | 500 mL N i t r i c a c i d 50 % 

.MET HN03 00001 12/06/12 Macron Chemicals, Lot K35026 (Purchased Reagent) N i t r i c a c i d 100 % 

MET 1:1HN03 00005 12/06/12 02/23/12 | DI Water, Lot DI Water | 1000 mL MET HN03 00026 | 500 mL N i t r i c a c i d 50 % 

.MET HN03 00026 11/01/13 Macron Chemicals, Lot K47022 (Purchased Reagent) N i t r i c a c i d 100 % 

MET CCV 00009 01/15/13 03/14/12 5% N i t r i c A c i d , Lot 1 | 500 mL MET S STOCK 00003 ] 0.5 mL S u l f u r 1 ppm 

.MET S STOCK 00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 (Purchased Reagent) S u l f u r 1000 ppm 

MET CSTD 0.5 00005 03/12/13 03/12/12 | 5% N i t r i c A c i d , Lot 1 | 40 mL MET S STOCK 00003 | 0.02 mL S u l f u r 0.5 ppm 

.MET S STOCK 00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 (Purchased Reagent) Sulfur- 1000 ppm 

MET CSTD 10.0 00003 03/12/13 03/12/12 ] 5% N i t r i c A c i d , Lot 1 | 50 mL MET ICUS-3033 00006 | 49.5 mL S u l f u r 9.9 ppm 

.MET ICUS-3033 00006 11/30/14 U l t r a S c i e n t i f i c , Lot P01099 (Purchased Reagent) S u l f u r 10 ppm 

MET CSTD 100 00003 03/12/13 03/12/12 | 5% N i t r i c A c i d , Lot 1 | 50 mL MET_S STOCK 00003 | 5 mL S u l f u r 100 ppm 

.MET S STOCK 00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 (Purchased Reagent) S u l f u r 1000 ppm 

MET CSTD 100 00004 03/12/13 03/12/12 | 5% N i t r i c A c i d , Lot 1 [ 50 mL MET_S STOCK_00003 | 5 mL S u l f u r 100 ppm 

.MET S STOCK 00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 (Purchased Reagent) S u l f u r 1000 ppm 

MET CSTD 2.0 00005 03/12/13 03/12/12 | 5% N i t r i c A c i d , Lot 1 | 40 mL MET_S_STOCK_00003 | 0.1 mL S u l f u r 2.5 ppm 

.MET S STOCK 00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 (Purchased Reagent) S u l f u r 1000 ppm 

MET CSTD 50 00003 03/12/13 03/12/12 | 5% N i t r i c A c i d , Lot 1 | 50 mL MET S STOCK 00003 | 2.5 mL S u l f u r 50 ppm 

.MET S STOCK 00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 (Purchased Reagent) S u l f u r 1000 ppm 

MET CSTD 50 00004 03/12/13 03/12/12 | 5% N i t r i c A c i d , Lot 1 | 50 mL MET S STOCK 00003 | 2.5 mL S u l f u r 50 ppm 

.MET S STOCK 00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 (Purchased Reagent) S u l f u r 1000 ppm 

MET_ICSA_00003 01/15/13 03/14/12 5% N i t r i c A c i d , Lot 1 250 mL MET_INT-A1_00001 25 mL A l 500 ppm MET_ICSA_00003 01/15/13 03/14/12 5% N i t r i c A c i d , Lot 1 250 mL MET_INT-A1_00001 25 mL 
Ca 500 ppm 

MET_ICSA_00003 01/15/13 03/14/12 5% N i t r i c A c i d , Lot 1 250 mL MET_INT-A1_00001 25 mL 

Fe 200 ppm 

MET_ICSA_00003 01/15/13 03/14/12 5% N i t r i c A c i d , Lot 1 250 mL MET_INT-A1_00001 25 mL 

Mg 500 ppm 

.MET_INT-A1_00001 01/15/13 Spe:-;, Lot 43-2AS (Purchased Reagent) A l 5000 ppm .MET_INT-A1_00001 01/15/13 Spe:-;, Lot 43-2AS (Purchased Reagent) 
Ca 5000 ppm 

.MET_INT-A1_00001 01/15/13 Spe:-;, Lot 43-2AS (Purchased Reagent) 

Fe 2000 ppm 

.MET_INT-A1_00001 01/15/13 Spe:-;, Lot 43-2AS (Purchased Reagent) 

Mg 5000 ppm 

MET ICSAB_00003 10/30/12 03/14/12 5% N i t r i c A c i d , Lot 1 250 mL MET_INT-A1_00001 2 5 mL A l 501 ppm MET ICSAB_00003 10/30/12 03/14/12 5% N i t r i c A c i d , Lot 1 250 mL MET_INT-A1_00001 2 5 mL 
Ca 500.1 ppm 

MET ICSAB_00003 10/30/12 03/14/12 5% N i t r i c A c i d , Lot 1 250 mL MET_INT-A1_00001 2 5 mL 

Fe 200.1 ppm 

MET ICSAB_00003 10/30/12 03/14/12 5% N i t r i c A c i d , Lot 1 250 mL MET_INT-A1_00001 2 5 mL 

Mq 500.1 ppm 

MET ICSAB_00003 10/30/12 03/14/12 5% N i t r i c A c i d , Lot 1 250 mL 

MET_INT-B1_00001 2 . 5 mL Ag 1 ppm 

MET ICSAB_00003 10/30/12 03/14/12 5% N i t r i c A c i d , Lot 1 250 mL 

MET_INT-B1_00001 2 . 5 mL 
Ba 0.5 ppm 

MET ICSAB_00003 10/30/12 03/14/12 5% N i t r i c A c i d , Lot 1 250 mL 

MET_INT-B1_00001 2 . 5 mL 

Be 0.5 ppm 

MET ICSAB_00003 10/30/12 03/14/12 5% N i t r i c A c i d , Lot 1 250 mL 

MET_INT-B1_00001 2 . 5 mL 

Cd 1 ppm 

MET ICSAB_00003 10/30/12 03/14/12 5% N i t r i c A c i d , Lot 1 250 mL 

MET_INT-B1_00001 2 . 5 mL 

Co 0.5 ppm 

MET ICSAB_00003 10/30/12 03/14/12 5% N i t r i c A c i d , Lot 1 250 mL 

MET_INT-B1_00001 2 . 5 mL 

Cr 0.5 ppm 

MET ICSAB_00003 10/30/12 03/14/12 5% N i t r i c A c i d , Lot 1 250 mL 

MET_INT-B1_00001 2 . 5 mL 

Cu 0.5 ppm 
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Lab Name: TestAmerica Nashville 

REAGENT TRACEABILITY SUMMARY 

Job No.: 580-35682-1 

SDG No.: 

Reagent ID 

Exp 
Date 

Prep 
Date 

D i l u t a n t 
Used 

Reagent 
F i n a l 
Volume 

Parent Reagent 

A n a l y t e C o n c e n t r a t i o n Reagent ID 

Exp 
Date 

Prep 
Date 

D i l u t a n t 
Used 

Reagent 
F i n a l 
Volume Reagent ID 

Volume 

Added A n a l y t e C o n c e n t r a t i o n 

Mn 0. 5 ppm 
Ni 1 ppm 
Pb 1 ppm 
V 0. 5 ppm 
Zn 1 ppm 

MET INT-B2 00001 2.5 mL A l 501 ppm MET INT-B2 00001 2.5 mL 

As 1 ppm 

MET INT-B2 00001 2.5 mL 

B 1 ppm 

MET INT-B2 00001 2.5 mL 

Ca 500.1 ppm 

MET INT-B2 00001 2.5 mL 

Fe 200.1 ppm 

MET INT-B2 00001 2.5 mL 

Mg 500.1 ppm 

MET INT-B2 00001 2.5 mL 

Mo 1 ppm 

MET INT-B2 00001 2.5 mL 

Na 1 ppm 

MET INT-B2 00001 2.5 mL 

Sb 1 ppm 

MET INT-B2 00001 2.5 mL 

Se 1 ppm 

MET INT-B2 00001 2.5 mL 

T l 1 ppm 
.MET_INT-A1_00001 01/15/13 Spex, Lot 43-2AS (Purchased Reagent) A l 5000 ppm .MET_INT-A1_00001 01/15/13 Spex, Lot 43-2AS (Purchased Reagent) 

Ca 5000 ppm 

.MET_INT-A1_00001 01/15/13 Spex, Lot 43-2AS (Purchased Reagent) 

Fe 2000 ppm 

.MET_INT-A1_00001 01/15/13 Spex, Lot 43-2AS (Purchased Reagent) 

Mg 5000 ppm 
.MET_INT-B1_00001 10/30/12 Spex, Lot 43-33AS (Purchased Reagent) Ag 100 ppm .MET_INT-B1_00001 10/30/12 Spex, Lot 43-33AS (Purchased Reagent) 

Ba 50 ppm 

.MET_INT-B1_00001 10/30/12 Spex, Lot 43-33AS (Purchased Reagent) 

Be 50 ppm 

.MET_INT-B1_00001 10/30/12 Spex, Lot 43-33AS (Purchased Reagent) 

Cd 100 ppm 

.MET_INT-B1_00001 10/30/12 Spex, Lot 43-33AS (Purchased Reagent) 

Co 50 ppm 

.MET_INT-B1_00001 10/30/12 Spex, Lot 43-33AS (Purchased Reagent) 

Cr 50 ppm 

.MET_INT-B1_00001 10/30/12 Spex, Lot 43-33AS (Purchased Reagent) 

Cu 50 ppm 

.MET_INT-B1_00001 10/30/12 Spex, Lot 43-33AS (Purchased Reagent) 

Mn 50 ppm 

.MET_INT-B1_00001 10/30/12 Spex, Lot 43-33AS (Purchased Reagent) 

Ni 100 ppm 

.MET_INT-B1_00001 10/30/12 Spex, Lot 43-33AS (Purchased Reagent) 

Pb 100 ppm 

.MET_INT-B1_00001 10/30/12 Spex, Lot 43-33AS (Purchased Reagent) 

V 50 ppm 

.MET_INT-B1_00001 10/30/12 Spex, Lot 43-33AS (Purchased Reagent) 

Zn 100 ppm 
.MET_INT-B2_00001 10/30/12 Spex, Lot 43-55AS (Purchased Reagent) A l 100 ppm .MET_INT-B2_00001 10/30/12 Spex, Lot 43-55AS (Purchased Reagent) 

As 100 ppm 

.MET_INT-B2_00001 10/30/12 Spex, Lot 43-55AS (Purchased Reagent) 

B 100 ppm 

.MET_INT-B2_00001 10/30/12 Spex, Lot 43-55AS (Purchased Reagent) 

Ca 10 ppm 

.MET_INT-B2_00001 10/30/12 Spex, Lot 43-55AS (Purchased Reagent) 

Fe 10 ppm 

.MET_INT-B2_00001 10/30/12 Spex, Lot 43-55AS (Purchased Reagent) 

Mg 10 ppm 

.MET_INT-B2_00001 10/30/12 Spex, Lot 43-55AS (Purchased Reagent) 

MO 100 ppm 

.MET_INT-B2_00001 10/30/12 Spex, Lot 43-55AS (Purchased Reagent) 

Na 100 ppm 

.MET_INT-B2_00001 10/30/12 Spex, Lot 43-55AS (Purchased Reagent) 

Sb 100 ppm 

.MET_INT-B2_00001 10/30/12 Spex, Lot 43-55AS (Purchased Reagent) 

Se 100 ppm 

.MET_INT-B2_00001 10/30/12 Spex, Lot 43-55AS (Purchased Reagent) 

T l 100 ppm 

MET ICV 00013 10/01/13 09/25/12 5% N i t r i c A c i d , Lot 1 | 50 mL MET S STOCK 00003 | 0.05 mL S u l f u r 1 ppm 
.MET S STOCK 00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 (Purchased Reagent) Sulfur- 1000 ppm 

MET_lab_CRI_00001 10/11/13 10/11/12 1 5% N i t r i c A c i d , Lot 1 50 mL 
00001 

MET_QC_CRI_00002 j 5 mL S u l f u r 0.5 ppm 
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Lab Name: TestAmerica Nashville 

REAGENT TRACES kITY SUMMARY 

Job No.: 580-35682-1 

SDG No.: 

Reagent ID 
Exp 
Date 

Prep 
Date 

Dilutant 
Used 

Reagent 
Final 
Volume 

Parent Reagent 

Analyte Concentration Reagent ID 
Exp 
Date 

Prep 
Date 

Dilutant 
Used 

Reagent 
Final 
Volume Reagent ID 

Volume 
Added Analyte Concentration 

.MET_QC_CRI_00002 10/11/13 10/11/12 5% N i t r i c Acid, Lot 
00001 

1000 mL MET S STOCK_00003 5000 uL Sulfur 5 ppm 

..MET S STOCK 00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 (Purchased Reagent) Sulfur 1000 ppm 

MET QC CRI2 00005 04/30/13 09/27/13 | 5% N i t r i c Acid, Lot 1 | 50 mL MET S STOCK 00003 0.025 mL Sulfur 0.5 ppm 

.MET S STOCK 00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 (Purchased Reagent) Sulfur 1000 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) Al 200 ppm MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 
As 5 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

B 100 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

Ba 200 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

Be 5 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

Ca 500 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

Cd 5 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

Co 50 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

Cr 2 0 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

Cu 2 5 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

Fe 100 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

K 500 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

L i 100 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

Mg 500 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

Mn 50 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

Na 500 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

Ni 50 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

Pb 5 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

Se 5 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

Sr 100 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

Tl 5 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

V 50 ppm 

MET_Spike_A_00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) 

Zn 50 ppm 

MET_Spike_B_00004 09/25/13 Environmental Express, Lot 1226805 (Purchased Reagent) Ag 5 ppm MET_Spike_B_00004 09/25/13 Environmental Express, Lot 1226805 (Purchased Reagent) 
Mo 50 ppm 

MET_Spike_B_00004 09/25/13 Environmental Express, Lot 1226805 (Purchased Reagent) 

Sb 10 ppm 

MET_Spike_B_00004 09/25/13 Environmental Express, Lot 1226805 (Purchased Reagent) 

Sn 100 ppm 

MET_Spike_B_00004 09/25/13 Environmental Express, Lot 1226805 (Purchased Reagent) 

Sulfur 100 ppm 

MET_Spike_B_00004 09/25/13 Environmental Express, Lot 1226805 (Purchased Reagent) 

Ti 100 ppm 
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Client: Washington State Dept of Ecology 

Project/Site: Frontier Hardchrome 2012 

Certification Summary 
TestAmerica Job ID: 580-35682-1 

Laboratory Authority Program EPA Region Certification ID 

TestAmerica Nashville ACIL 393 

TestAmerica Nashville A2LA ISO/IEC 17025 0453.07 

TestAmerica Nashville Alabama State Program 4 41150 

TestAmerica Nashville Alaska (UST) State Program 10 UST-087 

TestAmerica Nashville Arizona State Program 9 AZ0473 

TestAmerica Nashville Arkansas DEQ State Program 6 88-0737 

TestAmerica Nashville California NELAC 9 1168CA 

TestAmerica Nashville Canadian Assoc Lab Accred Canada 3744 

TestAmerica Nashville Colorado State Program 8 N/A 

TestAmerica Nashville Connecticut State Program 1 PH-0220 

TestAmerica Nashville Florida NELAC 4 E87358 

TestAmerica Nashville Illinois NELAC 5 200010 

TestAmerica Nashville Iowa State Program 7 131 

TestAmerica Nashville Kansas NELAC 7 E-10229 

TestAmerica Nashville Kentucky State Program 4 90038 

TestAmerica Nashville Kentucky (UST) State Program 4 19 

TestAmerica Nashville Louisiana NELAC 6 30613 

TestAmerica Nashville Louisiana NELAC 6 LA120025 

TestAmerica Nashville Maryland State Program 3 316 

TestAmerica Nashville Massachusetts State Program 1 M-TN032 

TestAmerica Nashville Minnesota NELAC 5 047-999-345 

TestAmerica Nashville Mississippi State Program 4 N/A 

TestAmerica Nashville Montana (UST) State Program 8 NA 

TestAmerica Nashville Nevada State Program 9 TN00032 

TestAmerica Nashville New Hampshire NELAC 1 2963 

TestAmerica Nashville New Jersey NELAC 2 TN965 

TestAmerica Nashville New York NELAC 2 11342 

TestAmerica Nashville North Carolina DENR State Program 4 387 

TestAmerica Nashville North Dakota State Program 8 R-146 

TestAmerica Nashville Ohio VAP State Program 5 CL0033 

TestAmerica Nashville Oklahoma State Program 6 9412 

TestAmerica Nashville Oregon NELAC 10 TN200001 

TestAmerica Nashville Pennsylvania NELAC 3 68-00585 

TestAmerica Nashville Rhode Island State Program 1 LAO00268 

TestAmerica Nashville South Carolina State Program 4 84009 (001) 

TestAmerica Nashville South Carolina State Program 4 84009 (002) 

TestAmerica Nashville Tennessee State Program 4 2008 

TestAmerica Nashville Texas NELAC 6 T104704077-09-TX 

TestAmerica Nashville USDA Federal S-48469 

TestAmerica Nashville Utah NELAC 8 TAN 

TestAmerica Nashville Virginia NELAC 3 460152 

TestAmerica Nashville Washington State Program 10 C789 

TestAmerica Nashville West Virginia DEP State Program 3 219 

TestAmerica Nashville Wisconsin State Program 5 998020430 

TestAmerica Nashville Wyoming (UST) A2LA 8 453.07 

Accreditation may not be offered or required for all methods and analytes reported in this package Please contact your project manager for the laboratory's 
current list of certified methods and analytes. 
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APPENDIX C 

RECONSTRUCTED MONITORING W E L L ELEVATIONS 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

1200 SIXTH AVENUE ' 
SEATTLE, WA 98101 

TARGET SHEET 

The following document was not imaged. 
This is due to the Original being: 

X Oversized 

CD Rom 

Computer Disk 

Video Tape 

Other: 

**A copy of the document may be requested from the Superfund Records Center. 

*Document Information* 

Document ID #: 1429435 

F i l e # . FHCSF 19.4.1.2v. 2 

Site Name: Frontier Hard Chrome 

Monitoring Well Asbuilt for Grand Central 



APPENDIX D 

DATA VALIDATION MEMORANDUM 



APPENDIX D 
EXCEPTION SUMMARY FOR LABORATORY 

DATA QUALITY ASSURANCE REVIEW 

DATA SUMMARY 

The laboratory data quality assurance review and validation of analytical results for 26 water 
samples, Project Number 1210057, collected between October 15 and 18, 2012 from the Frontier 
Hard Chrome site has been completed. This review incorporates sample results for other metals 
for assessment purposes, but applies only to the following analyses: 

• Total and dissolved chromium by Washington State Department of Ecology's (Ecology) 
Manchester Environmental Laboratory (MEL), of Port Orchard, Washington, following 
EPA Method 200.7 - inductively-coupled plasma/atomic emission spectrometry (ICP-
AES). 

• Sulfate by Ecology's MEL of Port Orchard, Washington, following EPA Method 300.0 -
determination of inorganic anions by ion chromatography. 

• Dissolved sulfur by TestAmerica Laboratories, Inc. - Seattle of Tacoma, Washington, 
following EPA Method 200.7 - inductively-coupled plasma/atomic emission 
spectrometry (ICP-AES). 

• Hexavalent chromium by Columbia Analytical Services, Inc. (CAS) [doing business as 
ALS Environmental (ALS)] of Kelso, Washington, following EPA SW-846 Method 
7196 A -colorimetry. 

Quality assurance/quality control (QA/QC) reviews of laboratory procedures were performed on 
an ongoing basis by MEL. A data review was performed by MEL's QA section on laboratory 
quality control results to ensure they met method quality objectives for the project. Data review 
followed the format outlined in the National Functional Guidelines for Inorganic Data Review 
(EPA 2004), modified to include specific criteria specified in the Frontier Hard Chrome Long-
Term Monitoring Plan (Work Plan; Weston 2004). Raw laboratory data including calibrations, 
sample login forms, sample preparation logs and bench sheets, mass spectral tuning data, and 
raw instrument data were not available for this review. 

This is an exception summary. All laboratory quality assurance results as applicable (e.g., 
holding times; blank sample analysis, matrix spike/duplicate spike analysis, and laboratory 
control sample analysis results) supplied to WESTON for the analyses met acceptance criteria 
specified in the Work Plan (Weston 2004), with no exceptions. 

A field duplicate was not collected for hexavalent chromium analysis. Laboratory duplicate, 
matrix spike/duplicate spike analysis, and laboratory control sample analysis results met 
acceptance criteria. 

Precision was evaluated as relative percent differences (RPD) between duplicate and total 
chromium, dissolved chromium concentrations and sulfate concentrations. Field duplicates for 



total recoverable chromium (Sample Nos. 1210057-12, 1210057-20, and 1210057-26) were 
collected from monitoring wells B85-4, RA-MW-15B, and RA-MW-12A, respectively. A field 
duplicate for dissolved chromium (Sample No. 1210057-20) was collected from monitoring well 
RA-MW-15B. A field duplicate for sulfate (Sample No. 1210057-04) was collected from 
monitoring well W85-6A. Acceptance criteria specified in the QAPP were met for all duplicate 
analyses. 

Sample 1210057-19 (collected from monitoring well RA-MW-15B) and its associated duplicate 
sample, 1210057-20 (QA-3) both exhibited total and dissolved chromium concentrations below 
their respective laboratory detection limits; therefore, the RPD between the field sample and the 
duplicate sample was not calculable for either total or dissolved chromium. Additionally, sample 
1210057-11 (collected from monitoring well B85-4) and its associated duplicate sample, 
1210057-12 (QA-2), both exhibited total chromium concentrations below their respective 
laboratory detection limits; therefore, the RPD between the field sample and the duplicate sample 
was not calculable. The RPD for total chromium between sample 1210057-25 (collected from 
RA-MW-12A) and its duplicate sample, 1210057-26 (QA-4), was calculated as 16.9%. The RPD 
for sulfate between sample 1210057-03 (collected from W85-6A) and its duplicate sample, 
1210057-04 (QA-1), was calculated as 0.5%. 

DATA QUALIFICATION 

No QA/QC exceptions were noted in the data review associated with the analysis of total 
recoverable, dissolved, and hexavalent chromium. Upon consideration of the data qualifications 
noted above and the project data quality objectives specified in the QAPP, the data are 
ACCEPTABLE for use. 

DATA QUALIFIERS 

If required, any data qualifiers applied by the laboratory have been removed from the data 
summary sheets and superseded by data validation qualifiers. 

No data validation qualifiers were used to modify the data quality and usefulness of individual 
analytical results. 

DATA ASSESSMENT 

Data review was performed by an experienced quality assurance chemist independent of the 
analytical laboratory and not directly involved in the project. 

This is to certify that I have examined the analytical data and based on the information provided 
to me by the laboratory, in my professional judgment the data are acceptable for use except 
where qualified with qualifiers that modify the usefulness of those individual values. 

December 21. 2012 

Tara Fitzgerald 
Project Chemist 

Date 



APPENDIX E 

MONITORING W E L L CONSTRTJCITON AND FIELD DATA SHEETS 



Monitoring Well Construction Information 
Frontier Hard Chrome, Vancouver, Washington 

Well No. 
Well Dia. 

(in) 

Well 
Depth 
(feet) 

Top of 
Screen 
Depth 

(ft) 

Bottom of 
Screen 
Depth 

(ft) 

Screen 
Length 

(ft) 
Date 

Installed Northing Easting 

Casing 
Elev. 
(feet)* 

Top of 
Monument 

Elev. 
(feet)* 

Monitoring Wells 

B85-3 2 29.5 24 29 5 10/7/85 112605.90 1091462.16 24.9 25.6+ 

B85-4 2 26.5 21.5 26.5 5 10/10/85 112324.18 1091631.89 25.38 26.18 

B85-6 2 29.5 24.5 29.5 5 10/15/85 112532.34 1091705.95 24.64 25.2+ 

B87-8 4 29.5 24.5 29.5 5 1/13/87 112344.00 1091529.10 25.95 26.21 

MW-1 2 34.5 19.2 34.0 14.8 5/21/02 112441.82 1091607.30 25.69 26.00 

MW-3 2 37.3 21.7 36.5 14.8 5/20/02 112433.24 1091610.54 25.69 26.04 

MW-4 2 35.2 19.7 34.5 14.8 5/22/02 112424.34 1091616.25 25.62 25.84 

MW-7 2 47.2 41.6 46.4 4.8 5/20/02 112442.22 1091620.89 25.66 25.93 

MW-20 2 27.3 21.9 26.6 4.7 5/22/02 112462.35 1091613.99 25.75 26.09 

MW-21 2 35.6 30.4 35.1 4.7 5/22/02 112462.58 1091617.43 25.77 26.14 

RA-MW-11A 2 27.8 22.9 27.6 4.7 5/2/03 112482.47 1091514.95 26.17 26.45 

RA-MW-11B 2 33.1 28.3 32.9 4.6 5/1/03 112479.76 1091510.42 26.17 26.45 

RA-MW-12A 2 28.1 23.2 27.9 4.7 5/1/03 112479.92 1091544.46 26.17 26.47 

^ M W - 1 2 B 2 33.0 28.3 32.8 4.5 5/1/03 112480.85 1091541.13 26.16 26.53 

^ v 1 W - 1 2 C 2 39.2 34.5 39.0 4.5 4/30/03 112484.97 1091542.35 26.01 26.48 

RA-MW-13A 2 27.3 22.5 27.1 4.6 6/3/03 112449.48 1091594.97 25.69 25.96 

RA-MW-13B 2 32.1 27.3 31.9 4.6 6/3/03 112448.39 1091592.13 25.61 25.86 

RA-MW-13C 2 39.7 34.6 39.5 4.9 6/3/03 112453.33 1091595.78 25.55 25.97 

RA-MW-14A 2 25.3 20.3 25.1 4.8 6/4/03 112447.10 1091654.85 25.06 25.44 

RA-MW-14B 2 30.3 25.5 30.1 4.6 6/4/03 112444.72 1091652.41 25.00 25.38 

RA-MW-15A 2 26.6 22.1 26.6 4.5 5/30/03 112412.99 1091561.36 25.76 26.11 

RA-MW-15B 2 32.7 27.7 32.5 4.8 5/30/03 112413.29 1091557.10 25.79 26.10 

RA-MW-16A 2 26.8 22.2 26.7 4.5 6/2/03 112413.87 1091630.20 25.14 25.47 

RA-MW-16B 2 32.7 27.9 32.5 4.6 6/2/03 112414.70 1091626.50 25.45 25.68 

RA-MW-17A 2 26.4 21.7 26.2 4.5 6/5/03 112478.04 1091624.86 25.96 26.23 

W85-2B 4 50 45 49 5 9/10/85 112427.94 1091417.06 25.77 26.09 

W85-3A 2 29.5 19.5 29.5 10 9/5/85 112824.50 1091509.69 26.40 26.97 

W85-3B 4 49 44 49 5 9/4/85 112824.23 1091514.26 26.77 27.14 

W85-6A* 2 27 17 27 10 10/12/85 111924.04 1091489.91 25.38 25.8+ 

W85-6B* 4 49 44 49 5 10/11/85 111912.90 1091495.31 25.24 25.8+ 

W85-7A* 2 26.5 16.5 26.5 10 10/22/85 111916.01 1090984.92 22.83 23.1 + 

W85-7B* 2 49 44 49 5 10/21/85 111917.15 1090952.50 23.0 23.1 + 

W86-10B 4 50 43.8 48.8 5 12/12/86 112510.41 1093365.77 26.8 26.6+ 

W86-13A 4 28.5 23.5 28.5 5 12/16/86 112712.34 1090490.94 26.39 26.7+ 

^ - 1 6 A 4 34 24 34 10 6/23/92 112438.05 1091446.66 25.62 25.98 

| f^2-16B 4 45 35 45 10 6/23/92 112424.30 1091445.85 25.51 25.87 



Monitoring Well Construction Information 
Frontier Hard Chrome, Vancouver, Washington 

Well No. 
Well Dia. 

(in) 

Well 
Depth 
(feet) 

Top of 
Screen 
Depth 

(ft) 

Bottom of 
Screen 
Depth 

(ft) 

Screen 
Length 

(ft) 
Date 

Installed Northing Easting 

Casing 
Elev. 
(feet)* 

Top of 
Monument 

Elev. 
(feet)* 

W97-18A 2 27.5 22.5 27.5 5 2/27/97 112299.62 1091919.98 25.44 25.72 

W97-18B 2 44.5 39.5 44.5 5 2/26/97 112299.13 1091926.64 25.36 25.73 

W97-19A* 2 25 20 25 5 3/17/97 111767.46 1090360.19 22.45" 22.99" 

W97-19B* 2 45 40 45 5 3/17/97 111758.69 1090357.80 21.72" 22.56" 

W98-20A* 2 27 22 27 5 5/29/98 111631.28 1090944.00 23.57" 23.87" 

W98-21A* 2 26 21 26 5 5/27/98 111623.54 1091536.07 25.28" 25.5" 

W98-21B* 2 44 39 44 5 5/28/98 111616.84 1091543.41 25.5" 25.77" 

W99-R5A 2 32.2 22 32 10 1999 110927.24 1089741.49 32.26 NA 

W99-R5B 2 49 44 49 5 1999 110929.99 1089743.59 32.33 NA 

Notes: 
* Feet above mean sea level. Vertical datum - City of Vancouver benchmark number 108. 
** Corrected to common datum. See Section 2.1.3 for explanation. 
+ Ground surface elevation. 
ft 

Northings and eastings obtained from conversion from GPS latitude and longitude taken February 2, 2004; GPS measurements 
and conversion done by EPA 



Groundwater Sampling Record 

Project Name: Front ie r H a r d C h r o m e - E v e n t 18 Well ID: 

Proiect Location: 1 1 3 Y S t . , V a n c o u v e r , W A 98661 Sample No.: 

Project Number: 1 0 7 9 9 . 0 0 4 . 0 0 4 . 0 0 0 2 Sampler(s): 

Date/Time: / ' o / t t r / i 2_ / V - ^ Weather: 

B r ian P . Re i l l y - W E S T O N 

bo" r • a \ \V\ . 

Water Level Measurements and Purge Data 

Time Depth of Well Depth to Water Feet of Water 

(TOC) (TOC) in Well 

5 Meas. T^h Hist. Initial 

Gallons per Well Volume 
(2" dia. = 0.163 gal/ft, 4' dia.=0.653 gal/ft) 

Water Level Measurement Method: JAf Electric Tape Other: 

Well Evacuation Method: J O Peristaltic Pump C J Submersible Pump • Bailer O Other: 

Purge Rate: ^ ^2,00 

Begin Purge: 

End Purge: 

Time: 

Time: 

Total Volume Purged: 

Well Volumes Purged: 

Purge Water Disposed: d 55-gal Drum C ? Storage Tank C i Ground C l Liquibin J O Other: 

5 -qa l lon P l a s t i c B u c k e t s to b e d i s p o s e d at C i ty of V a n c o u v e r ' s C i ty Opera t i on C e n t e r 

Sample Col lect ion Method & Analys is 

Sample Type: J Q Groundwater O Surface Water O Other: 

Sample Time: / S ^ « S j Q 

Sample Collection Method: J O Pump Typo: Per is ta l t i c Dedicated)^ O N L J Bailer Other: 

Decon Procedure: JO N/A • Alconox Wash Tap Rinse d DI Water i~3 Other: 

Sample Description (color, turbidity, odor, sheen, etc.): 

S a m p l e C o n t a i n e r s 

Quantity Size Bottle Type 

• Glass Poly 

• Glass • Poly 

Laboratory Analysis 

• Glass 

O Glass 

• Glass 

• Poly 

• Poly 

• Poly 

• Glass 0 Poly 

Notes: 

Sampler Signature: <c 



Date: Well ID: 

Well Evacuation / Field Parameters 
• 

Time 

Depth to 
Water 
(TOC) 

Volume 
(gallons) 

Temp 
(°C) 

Cond 
(uS/cm) 

DO 
(mg/L) PH 

O R P 
(mV) 

Color/ 
Turbidity 

2S& 

1ST 

9J5% <W 0H\ 

0 .<2% 

r*>sn 2 d \oS ^ 0 2^ 

H-oo Olf\ 

14 02- 0,Z~r-

nm 
///: 5 

no - \ 

Pt4-I L? S S 

•\\\.% 
0 / Z J ^ 

K-?S" A I M . 

<;:ws 

Notes 



41 Groundwater Sampling Record 

Project Name: Frontier Hard Chrome - Event 18 Well ID: \ j 3 c \ ^ t ~ ' ~ ^ ^ 

Proiect Location: 1.13 Y S t . , V a n c o u v e r , W A 98661 Sample No. 

Project Number: i 0 7 9 9 . 0 0 4 . 0 0 4 . 0 0 0 2 Sampler(s): 

Date/Time: ( o / ' l ^ l 9 - ^ - S V Weather: 

\ 2 - \ O O S ~ T - O 2 -

B r i a n P . Re i l l y - W E S T O N 

4 
Water Level Measurements and Purge Data 

Time Depth of Well Depth to Water Feet of Water 

(TOC) (TOC) in Well 
Gallons per Well Volume 

(2" dia. = 0.163 gal/ft. 4" dia.=0.653 gal/ft) 

• Meas. Hist. Initial 

Water Level Measurement Method: Electric Tape 1 Other 

Well Evacuation Method: J O Peristaltic Pump LTX Submersible Pump C J Bailer 0 Other: _ 
.-. . . . . . . . y 

Purge Rate: ^ £ f tQ ^ A < - f ^ . ^ 

Begin Purge: Time: V is - D O ^ Total Volume Purged: ^ 3 - ^ - - l 

End Purge:... 

Time: 

Time: Well Volumes Purged: 

Purge Water Disposed: O 55-gal Drum O Storage Tank Ground Liquibin J O Other: 

5 -ga l lon P l a s t i c B u c k e t s to b e d i s p o s e d at C i t y of V a n c o u v e r ' s C i ty Ope ra t i on C e n t e r 

Sample Col lect ion Method & Analys is -

Sample Type: J O Groundwater O Surface Water O Other: • 

Sample Time: 

Sample Collection Method: J O Pump Typo:Peristalt ic Dedfcated)$YON C J Bailer Other: 

Decon Procedure: JO N/A • Alconox Wash Tap Rinse L"5 DI Water O Other: 

Sample Description (color, turbidity, odor, sheen, etc.) 

Sample Containers 

Quantity Size Bottle Type 

• Glass f § Poly 

• Glass 

• Glass 

• Glass 

• Glass 

• Glass 

• Poly 

• Poly 

Laboratory Analysis 

• 

• 

Poly 

Poly 

• Poly 

Notes 

Sampler Signatures: ^ ^ x ^ " / 



Date: l C j > j i ^ 7 . Well ID: LO*v4 ~ \ ° Y 1g> 

Well Evacuation / Field Parameters 
Depth to 
Water Volume Temp Cond DO O R P Color/ 

Time (TOC) (gallons) (°C) (uS/cm) (mg/L) (mV) Turbidity 

I M ^ l ' n.ife ^ H,37_ W y&jgf: l r < r U 2 J 

i i,i,s^v rz.tv* H 2̂= 2 ^ 2 k i ^ l tASJ o-2.r 

ru.o &jjg /y-o2- gjjj LLd&£ i ^ l l 

firi< rMt, B 3 Z £oo 6 ^ LA-?d L U M 

[Ma LULL i £ a £ (Q 
l(/7.< ^ u , j g l k k l t i k i g^jj 

iv*v> (-m r^as i^j ^ (/Sr v u t\ QJSS. 

Mm Mi \ to \5M 2 b±M v 2 2 "^ Q-Vti 
'tw< n.)L i^R^ istr US. \2S£ QLM 
l l /^o y^-iV 13,13 ^-73 

;u>55~ i'^AU W^oo 2 5 ^ b \Z<T-\ / " W f 

X ^ . i i , M c/ ^ S I %f%Q (s^hc )lls-d Q , 5 > 

Notes 



Groundwater Sampling Record 

Project Name: Frontier Hard Chrome - Event 18 Well ID: IkJ&Ti-Ca(\ 

Proiect Location: 113 Y St., Vancouver, W A 98661 Sample No.:. \ j Lx rc f t - ^—O 2> | _ - o M - Q K - \ 

Project Number: tp799.004.004.0002 Sampler(s): Brian P. Reilly - W E S T O N 

Date/Time: lu/lLa|/'Z. CFf'-i^ Weather: I i <y l ^ ^ M ^ —~>qv^U^ ^WA^ ^ 

Water Level Measurements and Purge Data 

Time Depth of Well Depth to Water Feet of Water Gallons per Well Volume 
(TOC) (TOC) in Well (2"dia. = 0.163galffi, 4" dia.=0.653 gal/ft) 

• Meas. J % Hist Initial 

Water Level Measurement Method: BQ Electric Tape O . Other: • 

Well Evacuation Method: J O Peristaltic Pump t 3 Submersible Pump L"3 Bailer d Other: 

Purge Rate: --- 0-\£ ^ t ( y w w _ _ 

Begin Purge: Time: o y o o Total Volume Purged: ~ . " 2 , <| ^ 

End Purge: . . Time: 0 9 0 0 Well Volumes Purged: 

Purge Water Disposed: 055-ga lDrum C3 Storage Tank C l Ground Liquibin X ! Other: 
5-gallon Plast ic Buckets to be disposed at City of Vancouver 's City Operation Center 

Sample Collection Method & Analysis 

Sample Type: 5 0 Groundwater ( 3 Surface Water Other: 

Sample Time: Q^/ O 

Sample Collection Method: J O Pump Type:Peristaltic DedicatedJ^YON ( 3 Bailer Other: 

Decon Procedure: 5 0 N/A 1 3 Alconox Wash 13 Tap Rinse L 3 DI Water 13 Other: 

Sample Description (color, turbidity, odor, sheen, etc.): cUc<r ' /io pc/a^ • nn s t j f f ^ 

Sample Containers 
Quantity Size Bottle Type Laboratory Analysis 

/ <^o.„/_ OGIass Pf Po,y -TT^ a**~,u~ j pl^^l 
I ^ O Q „ i _ OGIass yf Poly SutfJ* 

(D / <&Q OGIass p( Poly ^ , J . , J fo/^ j ?U ^ I 

( J l l ^ — ^ CJ Glass • Poly 

^ ^ o o ^ O G I a s s X Po|y <QjfiJr . ^- ^7^.- - fi&l< 
OGIass CJ Poly 

Notes: 2 ^ ' b ^ ( v ^ £ ^ ^ b ^ 

Sampler S i g n a t u r C j ^ - S 



Depth to 
Water Volume Temp Cond DO ORP Color/ 

Time (TOC) (gallons) (°C) (uS/cm) (mg/L) PH (mV) Turbidity 

Date: \K\\\\n\ 17_ Well ID: ^ ^ j % s - c p / \ 

Well Evacuation / Field Parameters 

I r V r t <j6 H A l - ^ f o " 5 . 2 ^ r>.vH 

0*5 IP 2\>?f\ 

ro 

<D<Srso jio art 

N o t e s : 

^ <Ar? 

H.\b ZS*g S,/"7 

H.iU 

iff Z s i f^cre 

&3% nA^j 

L<: t /02-7-. Q - v l 

^ . S S /o/./ 

^.sv f a y o./*r 



Groundwater Sampling Record 

Project Name: Frontier Hard Chrome - Event 18 Well ID: lO^'S- (oP^ 

Proiect Location: 113 Y St., Vancouver, W A 98661 Sample No.: V ^ A D c y S f " Q^> 

Project Number: iQ799.004.004.0002 Sampler(s): Brian P. Reilly - W E S T O N 

Date/Time: i n ( t l g ) l 2 - ( i f f I O Weather: n y ^ j ^ cAui&t^ • ~ $ T Q L > 

Water Level Measurements and Purge Data 

Time > ;--~Depth-of Well \Depth to Water Feet of Water' Gallons per Well Volume' 1 

(TOC) (TOC) in Well (2" dia. = 0.163 gal/ft. 4" dia.=0.653 gal/ft) 

• Meas. 4fHist Initial 

Water Level Measurement Method: J A ! Electric Tape Other: 

Well Evacuation Method: J O Peristaltic Pump C3 Submersible Pump C J Bailer C J Other: _ 

Purge Rate: ~ ,2oQ ^(-/yvu-v 

Begin Purge: Time: Cfil^T Total Volume Purged: -~ 3 <^A-

End Purge: Time: / Q 2 ^ C Well Volumes Purged: 

Purge Water Disposed: L~J 55-gal Drum CJ Storage Tank CJ Ground L3 Liquibin J O Other: 
5-galloh Plastic Buckets to be disposed at City of Vancouver's City Operation Center 

Sample Collection Method & Analysis 

Sample Type: J O Groundwater Surface Water C J Other: 

Sample Time: /OSO 

Sample Collection Method: J O Pump Typo: Peristaltic DedicatedX* O N C J Bailer C J Other: 

Decon Procedure: ) Q N / A C J Alconox Wash C J Tap Rinse C J DI Water C J Other: 

Sample Description (color, turbidity, odor, sheen, etc.): siCeo*- • /io ode^ /ie> 'fjljte,/^ 

Sample Containers 
Quantity Size Bottle Type . Laboratory Analysis 

/ ^GO^L. O G I a s s $ P o l y ^ / r^,u^ | J>^ ( • Glass Poly 

• Glass • Poly 

• Glass O Poly 

• Glass • Poly 

• Glass O Poly 

• Glass • Poly 

Sampler Signature^ 



Date: t O j I b ( I 2 _ Well ID: 1 
Well Evacuation / Field Parameters 

Depth to 
Water Volume Temp Cond 

Time (TOC) (gallons) (°C) (jxS/cm) 
DO 

(mg/L) 
ORP 

pH (mV) 
Color/ 

Turbidity 

2 

zoos' 

JZo-lf 

So .9/ 

/Q/5 SBM 

MM 

r t M Z V L y.ai/. 

/y.3/ o i l * 

22/ 

/¥ 22> 

/¥ 22 22^/ ^ 3 ? O-i U 

no 
o~ i u> 

my /0..K1 /oo-7 

243 /AO 3 7 isL> 0-23 

//,o3 /o9- i o j r 

M. 7 

Notes 

m 



Groundwater Sampling Record 

Project Name: Frontier Hard Chrome - Event 18 Well ID: UCfifi -£fr\(\ 

Proiect Location^ 13 Y St., Vancouver, WA 98661 Sample No.: \2. VOQS^T—Op> 

Project Number: ip799.004.004.0002 Sampler(s): Brian P. Reilly - W E S T O N 

Date/Time: /o//&/'/<z_ / / O ^ Weather: ( r ^ t ^ . r . i ^ X - ^ - <-S"S" c ' 'p 

Water Level Measurements and Purge Data 

Time ...... Depth of Well Depth to Water Feet of Water 
(TOC) (TOC) in Well 

s. jph 

Gallons per Well Volume 
(2" dia. = 0.163 gal/ft, 4" dia.=0.653 gal/ft) 

• Meas. I Hist. Initial 

Water Level Measurement Method: jfit Electric Tape Other 

Well Evacuation Method: 5 0 Peristaltic Pump C J Submersible Pump C J Bailer C J Other: 

Purge Rate: •^2CX)^n<-f t^>'^ 

Begin Purge: Time: 

End Purge: Time: /•Z-ZD 

TOtal Volume Purged: 

Well Volumes Purged: 

Purge Water Disposed: C J 55-gal Drum C3 Storage Tank Ground Liquibin X ! Other 
5-gallon Plast ic Buckets to be disposed at City of Vancouver 's City Operation Center 

Sample Collection Method & Analysis 

Sample Type: J Q Groundwater O Surface Water [ 3 Other 

Sample Time: /2-fS 

Sample Collection Method: 5 0 Pump Type:Peristaltic DedicatedX^ O N C J Bailer ( 3 Other: 

Decon Procedure: 50 N/A CJ Alconox Wash Tap Rinse 0 DI Water C J Other: 

Sample Description (color, turbidity, odor, sheen, etc.): . " • /• • . 

Sample Containers 
Quantity Size 

JL 

JL 

Bottle Type 

O Glass pfr" Poly 

OGIass Poly 

O Glass fiC Poly 

O Glass O Poly 

O Glass O Poly 

O Glass O Poly 

Laboratory Analysis 

S»t£j*. 
D • ^V;i - <p k - I 

Notes: 

4 Sampler Signature? 



Date: \ n \ \ \ t j \ ? W e l 1 I D : £ 5 / \ 

Well Evacuation / Field Parameters 
Depth to 
Water Volume Temp Cond DO ORP Color/ 

Time (TOC) (gallons) (°C) (uS/cm) (mg/L) pH (mV) Turbidity 

n/n USh JIM- Ml IMJ^ ^L±3. 

ih£ U42* 2t£ L3& 3 CLSIZ 

//£<T Z1H-L N-Hl 2MA* (e^Q IMJ £^25 

/ / S o 3-7.*/2^ J/^gD dr.Slfi Mt>*~f /-Of 

£££S TtHl^ /V-3# <£HL (p.tt Hb~% QfLL 

(NT) , /43o 24(s kM, HKL> 

iHiT Mm. t££k ML 1-28 

//fSo WML imS 2±k v ^ ^-'37~ H 2 ' 1 °'3U 

//SS jdjll 24to V-^ k^tk iMhS QJH 

/2-QO N./o 2ML 3H> kJQ. ChM 

&o\? UML M-C% 24(» V.3t, fem Ho-l Q,l?> 
P2MQ 21 tl2 ML %M- fe^L 

Notes : 



Groundwater Sampling Record 

Project Name: Frontier Hard Chrome - Event 18 Well ID: Q O R . ^ - £S>g> 

Proiect Location: 113 Y St., Vancouver, WA 98661 Sample No.: \Z\OCf^\ ' • 

Project Number: i0799.004.004.0002 Sampler(s): Brian P. Reilly - W E S T O N 

Date/Time: )(->( I r l - / 2 2 J ^ Weather: (ycv-VU^ cAix><Li| - ~~ ^ b 0 ^ 

Water Level Measurements and Purge Data 

Time Depth of Well Depth to Water Feet ofWater_ 
(TOC) (TOC) in Well 

nt<^ . Vi.c?c>{ *&Mi£ 2^5^ 

Gallons per.Well Volume 
(2" dia. = 0.163 gal/ft, 4" dia.=0.653 gal/ft) 

• Meas. Hist. Initial 

Water Level Measurement Method: J Q Electric Tape .CJ. Other . " 

Well Evacuation Method: 5 0 Peristaltic Pump l 3 Submersible Pump O Bailer C J Other 

Purge Rate: 2~<DO r ^ t _ / m i . A 

Begin Purge: Time: /^L^°' Total Volume Purged: ~ ?\ 

End Purge: 

Time: 

Time: / 3 2x> 
Total Volume Purged: 

Well Volumes Purged: 

Purge Water Disposed: d 55-gal Drum d Storage Tank Ground Liquibin Mother 
5-gallon Plast ic Buckets to be disposed at City of Vancouver 's City Operation Center 

Sample Collection Method & Analysis 

Sample Type: 5 0 Groundwater C J Surface Water C J Other -

Sample Time: 

Sample Collection Method: 5 0 Pump Typo: Peristaltic Dedicat©dXY O N • Bailer • Other: 

Decon Procedure: J Q N/A L~J Alconox Wash O Tap Rinse • DI Water Other: 

Sample Description (color, turbidity, odor, sheen, etc.): - , ^—-J. 

Sample Containers 
Quantity 

/ 

Size Bottle Type 

• Glass fe Poly 

• Glass • Poly 

Laboratory Analysis 

• Glass 

• Glass 

• Glass 

• Glass 

• 

• 

• 

O 

Poly 

Poly 

Poly 

Poly 

Notes: 

Sampler Signature:: 



Date: \ c \ \ L > [ \ 7 ^ Well ID: k M - ^ ^ J f c 

Weli Evacuation / Field Parameters 
Depth to 
Water Volume Temp Cond DO O R P Color/ 

Time (TOC) (gallons) (°C) (uS/cm) (mg/L) pH (mV) Turbidity 

%l25£_ -TlHu /JJS 25-\ o> • f^S5 tiLM QJ2= 
9 
mm i 
)z*<c -tint, iMjk 167- tv?<? r3so oAi 

/zss JSI tS-Sj f„.(,5 t&Llz 

*3*t> /3<7f 1st SW/ t.<*^ m.-j 

J^CS & - 1 l y 2 5 / 5 / 5 / V / . Z - Q..T7Z-D 

/3/S /.^D ISO 0_zktL /vto-V Q~U> * 

/^To t&dh. ' 3 W ISO iiMs. k / V / / o-'? 

Notes : 



Groundwater Sampling Record 

Project Name: Frontier Hard Chrome - Event 18 Well ID: 

Proiect Location^ 13 Y St., Vancouver, WA 98661 Sample No.: )<2ACOT=>~1- -Q*& 

Project Number: tp799.004.004.0002 Sampler(s): Brian P. Reilly - W E S T O N 

Date/Time: V o { t \ j | \ 7 - 1 ^ 3 0 Weather: f ^ > A ^ v ^ c V v A ^ ' - - ' l o O ^ F 

Water Level Measurements and Purge Data 

Time Depth of Well 
(TOC) 

yy 
OMeas. j^Hist. 

Depth to Water 
(TOC) 

Feet of Water 
in Well 

Gallons per Well Volume 
(2" dia. = 0.163 gam, 4" dia.=0.653 gal/ft) 

Initial 

Water Level Measurement Method: jJSt Electric Tape Other 

Well Evacuation Method: J O Peristaltic Pump C J Submersible Pump C J Bailer C J Other: 

Purge Rate: ^ J - W r ^ / r v ^ w 

Begin Purge: Time: 

End Purge: . Time: 

Total Volume Purged: 

Well Volumes Purged: 

5 

Purge Water Disposed: C J 55-gal Drum O Storage Tank C J Ground C J Liquibin J O Other: 
5H3alloh Plast ic Buckets to be d isposed at City of Vancouver 's City Operation Center 

Sample Collection Method & Analysis 

Sample Type: J O Groundwater C J Surface Water C J Other: 

Sample Time: /54Q 

Sample Collection Method: J O Pump Type:Peristaltic Dedicated)}y O N C J Bailer Other: 

Decon Procedure: 5 5 N/A O Alconox Wash O Tap Rinse O DI Water C J Other: 

Sample Description (color, turbidity, odor, sheen, etc.) 

Sample Containers 

Quantity Size Bottle Type 

• Glass $ Poly 

• Glass • Poly 

Laboratory Analysis 

"77 Chsor"^™ \ J>ti~- / 

• Glass 

• Glass 

• Glass 

• Glass 

O Poly 

• 

• 

• 

Poly 

Poly 

Poly 

Notes: 

Sampler S lgna tu re : ' 5 ^^^ . 



Date: \ 0 l ib it. Well ID: 

Well Evacuation / Field Parameters 

Time 

Depth to 
Water 
(TOC) 

Volume 
(gallons) 

Temp 
(°C) 

Cond 
(^S/cm) 

DO 
(mg/L) PH 

O R P 
(mV) 

Color/ 
Turbidity 

m s 
HMD 

2-2-D<* Z2>o m s 
HMD !H-o3 tfi ^ H I S 

HH5 Izs k,33 

6 3 2 0 3 1 

Zt-Z- o-z°\ 

2ZS !Uo ,*| 0 . 3# 

/5/o /Y<oo Z5S 

/s/s 
/Szo 

22*oU> 

17.o U 

j£2S 2-2-QL, 

/ S 3 o 

£L2£ Ml ^,7f iSLZ, CLJA 

b.y? /S7<f chtj 

jSM. M 4 7Z- G Y7 /5S g Odk 

Notes: 



Groundwater Sampling Record 

Project Name: Frontier Hard Chrome - Event 18 well ID: 

Proiect Location: 1 13 Y St., Vancouver, WA 98661 Sample No.: \Z\ P057^ 0°\ 

Project Number: 10799.004.004.0002 Sampler(s): Brian P. Reilly - W E S T O N 

Date/Time: l o f l k f v Z - / S V S Weather: r ^ m ^ ' ~ I n S 0 ' 

Water Level Measurements and Purge Data 

Time < > Depth of Well Depth to Water Feet of Water 
(TOC) (TOC) in Well 

s. ^ 

Gallons peY Well-Volume"' 
(2" dia. = 0.163 gal/ft, 4 ' dia.=0.653 gal/ft) 

• Meas. ! Hist Initial 

Water Level Measurement Method: j f t Electric Tape Other: -

Well Evacuation Method: J O Peristaltic Pump • Submersible Pump • Bailer • Other: 

Purge Rate: ^ j20Q ™L.f i ^ W . • 

Begin Purge: Time: ^ " T ^ Iotai volume rurgeo: ' ~ e , ^ 

End Purge: 

Time: 

Time: 

Total Volume Purged: 

Weil Volumes Purged: 

Purge Water Disposed: 55-gai Drum Storage Tank Ground Liquibin JO Other: 
. 5-qallon Plast ic Buckets to be disposed at City of Vancouver 's City Operation Center 

Sample Collection Method & Analysis 

Sample Type: J O Groundwater • Surface Water • other: 

Sample Time: 

Sample Collection Method: ) 0 Pump Type: P_ejjsialtic DedicatedXY.^N. • B a i l e r • o t h e r : 

Decon Procedure: J Q N/A • Alconox Wash • Tap Rinse • DI Water • Other: 

Sample Description (color, turbidity, odor, sheen, etc.): r l ro^^ i iK oiLz^ ^ />e> g^fje^-v 

Sample Containers 
Quantity 

Notes: _<r>ot* 

Size Bottle Type 

• Glass Poly 

• Glass • Poly 

• Glass • Poly 

• Glass • Poly 

• Glass • Poly 

• Glass • Poly 

Laboratory Analysis 

Sampler Signature 



Date: )<0/((*//2, Well ID: \CR%^7APx 

Well Evacuation / Field Parameters 
Depth to 
Water Volume Temp Cond DO ORP Color/ 

! Time (TOC) (gallons) CO (US/cm) (mg/L) PH (mV) Turbidity 

{59$ 2\%H o ra.z, o,zo 
/SSO 

7 
251 /5/- y 

/ S 5 S V- ?v / 3 c f c ] 257- /5/o 3 

<LS? Gib / 5 / . 6? 

/<Z>oS /3/ft* 2Z*L* y 0-4O /s/ .<r 
2\fkH i 39 f 2-5L? 

/b/S 21.?-/ 25 0, /vs-. / 
/OlD 2/, H /V oo 

is H to 2^2. 

/ls3o 2i$H hLcA /S2.0 

f t , $5 2i.H M / S 2S2. O-lS 

/Wo 2i H / 7 / S O Z 3 

Notes 



Groundwater Sampling Record 

Project Name: Frontier Hard Chrome - Event 18 Well ID: ffi^S " 3 

Proiect Location: 113 Y St., Vancouver, W A 98661 Sample No.: ) 2.1 Q p S K t O 

Project Number: 10799.004.004.0002 Sampler(s): Brian P. Reilly - W E S T O N 

Date/Time: \ D | l L p ( i 7 , \ ^ F O S Weather Q iXAf f tST • ^xy^J) S lftQivs-f>l' 

Water Level Measurements and Purge Data 

Time Depth of Well Depth to Water Feet of Water Gallons per WeJtVolume 
(TOC) (TOC) in Well ( 9 ^ - = 0.163 gal/f{g|la.^.653 gal/ft) 

O Meas. SJjHist. Initial 

Water Level Measurement Method: 5Q Electric Tape Other 

Well Evacuation Method: X ! Peristaltic Pump O l Submersible ;Pump C3 Bailer O Other 

Purge Rate: ^ %&Q r~i-(r*&~^ 

Begin Purge: Time: j ' ^ f l O Total Volume Purged: ^ ^> 

End Purge: , Time: \ ^ I Q Well Volumes Purged: • 

Purge Water Disposed: L J 55-gal Drum • Storage Tank Ground Liquibin 5 0 Other: 
5-gallon Plast ic Buckets to be disposed at City of Vancouver 's City Operation Center 

Sample Collection Method & Analysis 

Sample Type: 5 0 Groundwater • Surface Water C J Other: 

Sample Time: 

Sample Collection Method: 5 0 Pump Type: Peristaltic Dedicated)} Y • N C J Bailer C J Other. 

Decon Procedure: 50 N/A CJ Alconox Wash CJ Tap Rinse O DI Water C J Other: 

Sample Description (color, turbidity, odor, sheen, etc.): C\DC~S ^ fits o ^ y /ys4irUvv ' 1 

Sample Containers 
Quantity Size Bottle Type Laboratory Analysis 

• Glass • Poly ' Poly 

• Glass • Poly 

• Glass • Poly 

• Glass • Poly 

• Glass • Poly 

Notes 

Sampler Signature: 



Date: \ n \ \ \ , \ \ 1 - W e " , D : ^ ^ ' 3 

Well Evacuation / Field Parameters 

Time 

Depth to 
Water 
(TOC) 

^ L 

MM, 

MSI* 

Volume Temp Cond DO O R P Color/ 
(gallons) ( °Q (uS/cm) (mg/L) PH (mV) Turbidity 

d j2ak ^-33 ~<W-Q fo-?. 

bj jg 3 : 

V2,q-\ ^ZTf fr^H 

( t ^ O 3-5<8T 

t j j / f ^5 i v o . H 2 . 1/3*1 - g ^ | U ± f 

[^Ug ^0-2, o/yi - 5 ^ ^ _LJ20_ 

t2M f&M= kJq _1A±_ 

i2-,5^ o-^ U^L -*SrH 

}2.S4 Or& ttSCt- -5^/ O-W 



^ Groundwater Sampling Record J 

Project Name: Frontier Hard Chrome - Event 18 Well ID: N 

Proiect Location: 113 Y St., Vancouver, W A 98661 Sample No.: \ j \ Q & 5 l - - \ \ { i l \ C C & h ' \ 2- - QA ~ l 

Project Number: 10799.004.004.0002 Sampler(s): Brian P. Reilly - W E S T O N 

Date/Time: l o j \ " r ( l 2 - O ' l M D Weather: n \K>«*g l ) - H ^ r 1 

Water Level Measurements and Purge Data 
Time Depth of Well Depth to Water Feet of Water Gallons per Well Volume 

(TOC) ( T O C ) in W e l l (2" dia. = 0.163 gal/ft, 4" dia.=0.653 gal/ft) 

• Meas. fflHist. Initial 

Water Level Measurement Method: j f i i Electric Tape Other: 

Well Evacuation Method: J O Peristaltic Pump L"J Submersible Pump C J Bailer O Other: _ 

Purge Rate: ^ '2-€Q .•~v_-/rvv 

Begin Purge: Time: C J ^ H S . T o t a l Volume Purged: ^ ^ * \ c - l 

End Purge: Time: Q T W ^ T Well Volumes Purged 

Purge Water Disposed: C J 55-gal Drum • Storage Tank C3 Ground Liquibin JO Other 
5-qallon Plast ic Buckets to be d isposed at City of Vancouver 's City Operation Center 

Sample Collection Method & Analysis 

Sample Type: J O Groundwater O Surface Water • Other: 

Sample Time: C ^ S ^ S O ^ 

Sample Collection Method: X ! Pump Tyr^: Eej is la l l ic DedicatedXY O N C J Bailer • Other: 

D e c o n Procedure : JQ N/A CJ Alconox Wash C J Tap Rinse DI Water O Other: 

Sample Description (color, turbidity, odor, sheen, etc.): r Vpcv ^ vAO c 4 o - / i c <^lyg^-i-~^ 

Sample Containers 
Laboratory Analysis Quantity Size Bottle Type 

i • Glass ^fef Poly 

/ <T0O ,̂ <L • Glass Poly 

/ . S i c o ^ _ • Glass ^ Poly 

• Glass • Poly 

• Glass • Poly 

/ 
• Glass p C Poly 

Notes: r 7u ' L 

Sampler Signature: 



Date: I O Well ID: 

Well Evacuation / Field Parameters 
Depth to 

|| Time 
Water 
(TOC) 

(mo 

CTBto. 

0*620 

o<S4n 

Volume Temp Cond DO 
(gallons) (°Q (uS/cm) (mg/L) PH 

O R P 
(mV) 

Color/ 
Turbidity 

£2. Z k̂Q 3L£L 3*^3 L3J 
A/7 fe^jg. 9y;^ 

HOI 

Q_Jrt L.'fo o^SS 

O.Sj (s>:1t- n^M 

i ^ i ^ ^ ^ fr-rs / / 7 ^ d>-yf 

1 d ^ 

i 1 0«3l 

oS^j cft°i m..Z_ 

Notes : 



Groundwater Sampling- Record 

Project Name: Fron t ie r H a r d C h r o m e - E v e n t 18 Well ID: 

Project Location: 1 1 3 Y St . , V a n c o u v e r , W A 9 8 6 6 1 Sample No. 

Project Number: 1 0 7 9 9 . 0 0 4 . 0 0 4 . 0 0 0 2 = Sampler(s): B r ian P . Re i l l y - W E S T O N 

Date/Time: o|l*Ht7. O^lO Weather: <!.ltoicjlg> ^ '^'DLtP 

Water Level Measurements and Purge Data 

Time Depth of Well Depth to Water Feet of Water 

(TOC) ^ (TOC) in Well 

Gallons per 

(2" dia. = 0.163 ga 

• Meas. j^Hist. Initial 

Volume 

.=0.653 gal/ft) 

r 

Water Level Measurement Method: J Q Electric Tape C J . Other: • 

Well Evacuation Method: 50 Peristaltic Pump id Submersible Pump O Bailer CJ Other: . 

Purge Rate: ~>^JL) \r*\Lfwr^ 

Begin Purge: Time: CRZf^T Total Volume Purged: ~2> 

End Purge: ,Time: / - D Z z S ^ Well Volumes Purged: 

Purge Water Disposed: 55-gal Drum Storage Tank Ground Liquibin X ! Other: 
5-aa l lor i P l a s t i c B u c k e t s to b e ' d i s p o s e d at C i t y of V a n c o u v e r ' s C i t y Ope ra t i on C e n t e r 

Sample Col lect ion Method & Analys is 

Sample Type: 5 0 Groundwater C J Surface Water C J Other: 

Sample Time: / Q2& 

Sampl" P-niiflrtinn Mathnri: 5 Q Pump Typa:Peristalt ic Ped i ca tedXYON • Bailer O Other: . 

Decon Procedure: JO N/A* CJ Alconox Wash Tap Rinse DI Water Other: 

Sample Description (color, turbidity, odor, sheen, etc.): r J j > i u r y a A j f a h <P-Jp^- s i d e s j s p s l j C t ^ 

S a m p l e C o n t a i n e r s 

or 

Quantity 

/ 

/ 

Size 

G> 

?i>O0 ,~>L-

500 ™L-

Bottle Type 

• Glass Poly 

• Glass jj?f Poly 

• Glass Poly 

• Glass Poly 

• Glass p t f Poly 

O Glass • Poly 

Laboratory Analysis 

2 Sampler Signature: 



Date: \0 \ ft 11 Well ID: 9ft$r 

Well Evacuat ion / Field Parameters 
Depth to 
Water Volume Temp Cond DO O R P Color/ 

Time (TOC) (gallons) (°C) (uS/cm) (mg/L) pH (mV) Turbidity 

C&2£1 1H.u>% d x'b-zt Vc\ kSk k?¥2z \Ŝ > 

Cfi&Q lH.iA . \%M k>j£fj Sfr-fo /3 6 

r^g£T M M /y r2~ U £ 3-3& fej^ / /S^ 

rVNP t > U d \°>M L k i k , ( / f ^ 

d>?̂ t) -̂>o fc.?S /3-^ ^ Q 

C^5^ .\o% \ \ dk kJ^L -2-1 ^ -< 

\POP Jyj.v* i% - W *HO k M "M̂ k LkJ: 

tdo-S Vi.MfL 3Cr4 I'Q-'W dkteJS \Q-W 

\oio 2H v% rV3g 22£ g s a . ^ f g 3 

U2X£: \?>-32- 22j QiiS :dkg fLMf 
^2J> 2H.uK '^ 2^ 3 ^ (, a -I L ± -̂?>L 

Notes : 



Groundwater Sampling Record 

Project Name: Frontier Hard Chrome - Event 18 Well ID: j kfK^-' 1 %f\ 

Proiect Location: 113 Y St., Vancouver, W A 98661 Sample No.: \ K A P O S I - ^ 4 

Project Number: 10799.004.004.0002 Sampler(s): Brian P. Reilly - W E S T O N 

Date/Time: ] ro | \~f| j 7 / A'^ Q Weather: 

Water Level Measurements and Purge Data 

Time Depth of Well Depth to Water Feet of Water 
(TOC) (TOC) in Well 

Gallons per Well Volume 
(2" dia. = 0.163 gal/ft, 4 - dia.=0.653 gal/ft) 

/5o 
• Meas. Hist. Initial 

Water Level Measurement Method: JAl Electric Tape Other 

Well Evacuation Method: J O Peristaltic Pump O Submersible Pump DI Bailer C3 Other: 

Purge Rate: ^ J Z i x J - ^ u / ^ »^ 

Begin Purge: Time: I NO Total Volume Purged: ~> ?) 

End Purge: Time: / Z B ^ T ' Well Volumes Purged: 

Purge Water Disposed: O 55-gal Drum C3 Storage Tank Ground Liquibin J O Other: 
5-qallon Plast ic Buckets to be disposed at City of Vancouver 's City Operation Center 

Sample Collection Method & Analysis 

Sample Type: JO Groundwater O Surface Water • Other: 

Sample Time: I 0-H O 

Sample Collection Method: J O Pump Type:Peristaltic Dedicated)$YON O Bailer Other: 

Decon Procedure: JO N/A • Alconox Wash Tap Rinse • DI Water Other: 

Sample Description (color, turbidity, odor, sheen, etc.): r . U v J

) AO c'<"W - f\t ^ K * * <r\ 

Sample Containers 

Laboratory Analysis Quantity 

/ 

Size Bottle Type 

• Glass n Poly 

• Glass 0 Poly 

• Glass 0 Poly 

• Glass 0 Poly 

• Glass 0 Poly 

• Glass 0 Poly 

Notes: 

S a m p l e r S i g n a t u r e : 



Depth to -

Water Volume Temp Cond DO ORP Color/ 
Time (TOC) (gallons) CO (uS/cm) (mg/L) pH (mV) Turbidity 

Date: 

Well Evacuation / Field Parameters 

Well ID: \&\ft-\%Pc 

WiO 

WHS 

4i 

H-gf 

[3££i 

i^fW i M 

v^s ^Ldi 

l / U 3̂3.g^̂  0 ^ 0 

v^s L^f 
\ft2> UVf 

ri-'?) \«5*2. fr.z-k \Mr>/s e>,ui* 

. OA1-

f>.2(, 0*31 
Uoo k,£Sr yso.y o.bl-

Notes: 



Groundwater Sampling Record 

Project Name: Frontier Hard Chrome ,- Event 18 well ID: | ^ A - M V A ^ - l / ? r \ 

Project Location: 113 Y St., Vancouver, W A 98661 Sample No. 

Project Number: i0799.004.004.0002 , Sampler(s): 

Date/Time: I h j ^ l 3 _ Weather: 

Brian P. Reilly - W E S T O N 

Water Level Measurements and Purge Data 

- Time Depth of Well Depth, to Water Feet of Water 
(TOC) (TOC) in Well 

• Meas. 

Gallons per Well Volume 
(2)/dla. = 0.163 gal/fi, 4* dia.=0.653 gal/ft) 

Hist. Initial 

Water Level Measurement Method: J A | Electric Tape. Other:-. -

Well Evacuation Method: PeristalticPump O Submersible Pump O Bailer C J Other: - : • 

Purge Rate: ~ 2-00 sv\L.j «yi>x 

Begin Purge: Time: \ S S O Total Volume Purged: ~ c ^ ~ ^ ~ 

End Purge: 

Time: 

Time: Well_Volumes Purged: 

Purge Water Disposed: 55-gal Drum C3 Storage Tank [^Ground O Liquibin J O Other: 
5-gallon Plast ic Buckets to be disposed at City of Vancouver 's City Operation Center 

Sample Collection Method & Analysis 

Sample Type: J O Groundwater C} Surface Water O Other 

Sample Time: --HITS^/VJDO 

Sample Collection Method: X ! P u m P Tw° :Peristal t ic DedicatedXYON C3 Bailer C3 Other 

Decon Procedure: XI N/Â  • Alconox Wash Tap Rinse DI Water Other: 

Sample Description .(color, turbidity, odor, sheen, etc.): 

Sample Containers 

Quantity 

/ 

Size Bottle Type 

OGIass ^ Poly 

• Glass 

• Glass 

• Glass 

• Glass 

• Glass 

• 

• 

• 

• 

Poly 

Poly 

Poly 

Poly 

Laboratory Analysis 

• Poly 

Notes: Q SHJ • \ 

Sampler Signature: 



Date: 1 o / V ^ j Wel l ID: Q(\ - lK\^Kj - Qh 

Well Evacuation / Field Parameters 
Depth to 
Water Volume Temp Cond DO O R P Color/ 

Time (TOC) (gallons) ro (uS/cm) (mg/L) PH (mV) Turbidity 

\ 3 3 0 \^ .0° l U fSZ. 

•4 3 -o2_ i n s i , 3 0 

i3-oi 6;-SS 

) ^5D 0 -bO 

i & c H 

- 3 £ ^ 
— y e — ^ — 

Vb 0 \ 0,H r f - S 3 . 5 0 , 3 ^ 
J — T 

!4 / l0 O .- >z. 
—• • r •— 

1 Olo* -33,4? 

I 3 - G S i D«S^ (o,SS - 3 S , 9 

\4<2S 2O.10 - 3 S ^ 

Notes : 



r Groundwater Sampling Record 

Project Name: Frontier Hard Chrome - Event 18 well ID: [jjQfrE-Uaf^ 

Project Location: 113 Y St., Vancouver, W A 98661 Sample No. 

Project Number: 10799.004.004.0002 Sampler(s): 

Date/Time: I f t l r ^ j w M S S ~ ~ Weather 

Brian P. Reilly - W E S T O N 

Water Level Measurements and Purge Data 

Time Depth of Well 
(TOC) 

$H is t . 

Depth to Water 
(TOC) 

Feet of Water 
in Well 

Gallons per Well Volume 
(2" dia. = 0.163 gal/^C^lia.=0.653 gal/ft) 

• Meas. Initial 

Water Level Measurement Method: 5 5 Electric Tape O Other: • • -

Well Evacuation Method: J O Peristaltic Pump Submersible Pump O Bailer O Other: > 

Purge Rate: 'pjSQ " , ^ L / V U V > 

Begin Purge: ' Time: ) \ S c ^ Q 

End Purge: Time: / S 5 S 

Total Volume Purged: 

Well Volumes Purged: 

Purge Water Disposed: 55-gal Drum Storage Tank Ground Liquibin J O Other: 
5-aallon Plast ic Buckets to be disposed at City of Vancouver 's City Operation Center 

Sample Collection Method & Analysis 

Sample Type: JO Groundwater - Ol Surface Water O Other: 

Sample Time: / (e>OQ 

Sample Collection Method: J O PumP TyP* : Peristalt ic Dedicatedjfv O N • Bailer. Other: 

Decon Procedure: J O N/A Alconox Wash' O Tap Rinse C3 DI Water £3 Other: 

Sample Description (color, turbidity, odor, sheen, etc.) 

Sample Containers 

Quantity Size 

r.leji<v' /)Q rtdes '] /in sijte^-

Bottle Type 

• Glass 

n 
Poly 

• Glass • Poly 

• Glass • Poly 

• Glass • Poly 

• Glass • Poly 

• Glass • Poly 

7~ 

Laboratory Analysis 

Notes: rfrom 2 f t £>T5 



Date: v n \ ^ | i ' 7 _ Well ID: \&°[Z'\L>(\ 

Well Evacuation / Field Parameters 
Depth to 

5 

Water Volume Temp Cond DO O R P Color/ 
Time (TOC) (gallons) ro (MS/cm) (mg/L) PH (mV) Turbidity 

i SO^ <2t>,SL* 
/ 

)M..31 

IS /O 5 6 

75/5 Nz°i 

/SlO Zo -CL MVD 

2 0 . SL 13 3D 

/53o 

13.*? 

iSis 

JSSO 

/ 5 5 5 Z D - S ~ L 

mi hm km Ik!* <43f-
3tj& UHL> kJ^5 ^ 5 - 3 u ^ r . 

a*/5 o,8Q foM lo-o 3~S3 

n.-so 2£3 h32= 
O^m LSt /QO*L h§*j 

: w y £-3/ /;.53 ^ M : ^ / f f 

3i£3 fr^f i i o ^ 2-U 

cV2£ 6,57 / /6 ,7 />33 
QZ'-f 6 L O ni. 'S y,3S 

Notes 



Groundwater Sampling Record 

Project Name: Frontier Hard Chrome - Event 18 Well ID: 

Proiect Location: 113 Y St., Vancouver, WA 98661 Sample No.: \ Z\OC>ST—\ft 

Project Number: 10799.004.004.0002 Sampler(s): Brian P. Reilly - W E S T O N 

Date/Time: Vt^V^f- f l^- / f e O S " Weather: 

Water Level Measurements and Purge Data 

Time" ; Depth of Well Depth to Water Feet of Water 
(TOC) (TOC) in Well 

• Meas. ^ H f e t Initial 

Gallons per Well Volume 
(2" dia. = 0.163 gal/^V}&a.=0.653 flaWt) 

v?o5 
Water Level Measurement Method:. J S Electric Tape a. Other 

Well Evacuation Method: J O Peristaltic Pump O Submersible Pump Bailer d Other: 

Purge Rate: f V < ' '— 

Begin Purge: Time: / U ? O S 

End Purge: Time: 

Total Volume Purged: 

Well Volumes Purged: 

Purge Water Disposed: C3 55-gal Drum d Storage Tank O Ground • Liquibin J O Other: 
5-gallon Plastic Buckets to be disposed at City of Vancouver's City Operation Center 

Sample Collection Method & Analysis 

Sample Type: J O Groundwater • Surface Water Other: 

Sample Time: 

Sample Collection Method: J O Pu™P T vP e : Peristal t ic DedicatedX YON L"J Bailer • Other: 

Decon Procedure: J Q N/A • Alconox Wash • Tap Rinse • DI Water • o t h e r : 

Sample Description (color, turbidity, odor, sheen, etc.): pJiPo^r^no riSX&ir-AyA & C X W J I A ^ 

Sample Containers 

Quantity Size Bottle Type 

-f 

Laboratory Analysis 

O Glass Poly 

O Glass O Poly 

O Glass O Poly 

G Glass o Poly 

G Glass o Poly 

G Glass o Poly 



Date: j f> [ j.q~( t 9 

Well Evacuation / Field Parameters 

Weil ID: 

Depth to 
Water Volume Temp Cond DO O R P Color/ 

Time (TOC) (gallons) ecu (jxS/cm) (mg/L) PH (mV) Turbidity 

/WD loM% 

ILZQ 2b, HQ-

/Q35 2o 

/Wo 2o if 

tjWSj 2o W 

/(fiSO 20.2% 

/Too 2b i f 

/IPS' go H% 

JBL 
>:\ b<Z _222fZ 

/ $ 4*2. fr 

1 

1,7.3, 

t% .?& 2.? 3 on 
/3.SV 2 7 ^ 0 -22-

2^3 M,? 
Z3.52. 20+7- U32L Hi 2 0.13 

2 3 7. o sc. 
/5-5D P//.7-

9,2J-j i*2iz 

/sr. s 
an am Z3T>0 

231 %2f /59Z 0-SZ 



Groundwater Sampling Record 

Project Name: Frontier Hard Chrome - Event 18 Well ID: f? f \ - M L O - U £ A t S A 

Proiect Location: 113 Y St., Vancouver, W A 98661 Sample No.: 

Project Number: 10799.004.004.0002 Sampler(s): Brian P. Reilly - W E S T O N 

Date/Time: l3t O^fMS Weather ^lCJ\\ '. < 

Water Level Measurements and Purge Data 

Time Depth of Well Depth to Water Feet of Water 
(TOC) (TOC) in Well 

• Meas. P^HIst. Initial 

Gallons per Well Volume 
^J2>bia. = 0.163 gal/ft, 4" dia.=0.653 gal/ft) 

Water Level Measurement Method: 3 5 Electric Tape C3. Other • 

Well Evacuation Method: J O Peristaltic Pump L"X Submersible Pump C J Bailer O Other: 

Purge Rate: ^ >?CX> rm'v-

Time: C f f t O O Total Volume Purged: ~~ *h ^ c ^ -

Time: / y T S . S " v Well Volumes. Purged: 

Begin Purge: 

End Purge: . . , „ „ - —-

Purge Water Disposed: lD55-galDrum • Storage Tank • Ground OLiquibin Other 
5-gallon Plast ic Buckets to be d isposed at City of Vancouver 's Citv Operation Center 

Sample Collection Method & Analysis 

Sample Type: JO Groundwater • Surface Water Mother 

Sample Time: rt^OQ 

Sample Collection Method: J O Pump Typo: eerjsjajtjc, pedicatedXY O N • Bailer • Other: 

Decon Procedure: J O N/A £ j Alconox Wash Tap Rinse G J DI Water d Other: 

Sample Description (color, turbidity, odor, sheen, etc.) 

Sample Containers 

Quantity Size 

!£> V ' Y\t) A O 

Bottle Type 

O Glass $ Poly 

• Glass • Poly 

• Glass • Poly 

• Glass • Poly 

• Glass • Poly 

• Glass O Poly 

Laboratory Analysis 

~T~- Cl>\re(rt'iv>>* '"jJi^•v* I 

Notes: 

Sampler Signature 



Date: l o / | f r | l 7 . Well ID: ^ f t - f rAtO - \ S A J U 

Well Evacuation / Field Parameters 
Depth to 
Water Volume Temp Cond DO ORP Color/ 

Time (TOC) (gallons) (°C) (uS/cm) (mg/L) pH ' (mV) Turbidity 

Cftoo 2o/f i ^ •..' 13-33 \\^ 2^7- fo.SC* Zlft 

0 ^ ° ^ ,7ot' \°>2-L, nVfr 1-cfi loMl VIS 1-^ 

nŝ m ZQ-II . \<K.P\ (o'M% 1^3 

c^\S lOrf i /1J(, /,%-\ Q^ft />.<To N, 2. 

m j n . l o - l l A3/^ //3S / / ,£. 22-k 

"71 >3o7- H32- /0.si T^O 0>1_ 

_£lf>0_ PD-^i ; \9>AO H2S Gf=& L,S\ g.zq 

mvs 7ofti i*>-\o M _ o & i ' 6/52- s.o C ^ D 

i M - M.oin \ \ \^ ' o*So H.1 

C ^ * v i o a i m\ o>H L k.y? 

-CSSLX J2£L±I : W.S iwrf C\M^ fn.*s\ ILL,. QA°\ 

_fjSS5_ l^ftl . » g > h o ^ 0,^2- 2,6, i"? 

Notes 



Groundwater Sampling Record 

Project Name: Frontier Hard Chrome - Event 18 Well ID: - l ^ T t S 

Project Location^ 13 Y St., Vancouver, W A 98661 Sample No.: \ Z \ V C S l - ( C l f V 3 " - t o 

Project Number: 10799.004.004.0002 , Sampler(s): Brian P. Reilly - W E S T O N 

Date/Time: U p h S a l V l - Weather: 

Water Level Measurements and Purge Data 

^ v Time H . ~ Depth of Well , .Depthto Water." Feet of Water 
(TOC) (TOC) in Well 

• Meas. £D 

x Gallons per Well Volume 
/ Q d V = 0.163 gal/ft. AT dla.=0.653 gal/ft) 

Hist. Initial 

Water Level Measurement Method: Electric Tape Other: ' ~ ' 

Well Evacuation Method: J O Peristaltic Pump ( 3 Submersible Pump d Bailer (D Other. _ 

Purge Rate: Q- %C)C> r^t-fyy^ 

Begin Purge: 

End Purge: 

Time: C W C F ^ 

Time: 

Total Volume Purged: 

Well Volumes.Purged: 

Purge Water Disposed: 55-gal Drum Storage Tank Ground O Liquibin J O Other 
5-gallon Plast ic Buckets to be disposed at City of Vancouver 's City Operation Center 

Sample Collection Method & Analysis 

Sample Type: JO Groundwater • Surface Water P Other ,. r 

Sample Time: S O / D • •->' 1 . -

Sample Collection Method: J O Pump T vP e : Peristal t ic DedicatedXY O N d Bailer P Other: y.. 

Decon Procedure: 
J O N/A • Alconox Wash • Tap Rinse • DI Water Other: 

Sample Description (color, turbidity, odor, sheen, etc.): f~ Wr fvr> <jW', fii i &yOj^ 
Sample Containers 

Bottle Type 

^ Poly 

fe Poly 
• Poly 

• Poly 

Quantity Size 

f • Glass 

CO f SdO • Glass 

• Glass 

Q f V 3 • Glass 

V 
• Glass 

/ Sex) • Glass 

Laboratory Analysis 

ft Poly £> Cl^rvM, 

Notes: .£ 2 7 % 



Depth to 
Water Volume Temp Cond DO ORP Color/ 

Time (TOC) (gallons) ro. (uS/cm) (mg/Lf pH* ' - "(mV) Turbidity 

Date: | r > [ | # ) | - 2 _ Well ID: ( g / V - M u O -

Well Evacuation / Field Parameters 

£BC£L ggfcfl 0_ <ref ~%.oft 
o^fip i^iu 3^ i v\£ c,.<^k 

%^^\ \%X\ Q.?(, -f.22 M3°l 0.4a. 

/ ^ L ^ T J ^ j b3 . gflff . O .S l */7.«f OfflO 

cms ,30^ )̂ .z5Z <te* /v*yg- 1,25; suj _osj 
Q1 */r? £0, frr1 fl^fo L>Z~b> Qr*5L 

OnJjfL. . 1SI? o^< 1.^ /W.ip 6.7n m 

Q°IS-Q jaaAtf_. j3SS_ " l - l A /*?-0 Q-H ĵ 

Q^-SS 2o,fcfl )^z^ - j f t f f , o«Z\. 1-%^ ' hl*?\ Q,%(, 

/Odb Jto.iof /S2-2. t̂ 8fr 0,7.0 7.22. 6??,̂  

/oo^ j i o ^ IVCL^ flay QA% ^ . 6 6.31 

Notes: 



Groundwater Sampling Record 

Project Name: Frontier Hard Chrome - Event 18 Well ID: ' P ^ - T A i O - {<pr\ 

Project Location: 113 Y St., Vancouver, W A 98661 Sample No.: 

Project Number: T 0 7 9 9 . 0 0 4 . 0 0 4 . 0 0 0 2 , Sampler(s): 

Date/Time: 1 0 ^ ^ ! /7~>3S~ Weather: 

Brian P. Reilly - W E S T O N 

Water Level Measurements and Purge Data 

Time Depth of Well Depth' to Water Feet of Water. 
(TOC) (TOC) in Well 

Gallons per Well Volume 
(2" dia. = 0.163 gal/ft. 4" dia.=0.653 gal/ft) 

• Moas. Hist. Initial 
•U4-

Water Level Measurement Method: 9Q Electric Tape • Other: 

Well Evacuation Method: J O Peristaltic Pump • Submersible Pump • Bailer • Other: _ 

Purge Rate: ^3fy~) ^ u j ^ , ^ 

/ C / / D Total Volume Purged: ~ <3^<^ 

. Well Volumes Purged: 

Begin Purge: 

End Purge: 

Time: 

Time: 
Purge Water Disposed: 55-gal Drum Storage Tank Ground Liquibin JO Other: 

5-qallon Plast ic Buckets to be disposed at City of Vancouver 's City Operation Center 
Sample Collection Method & Analysis 

Sample Type: J O Groundwater • Surface Water • Other-

Sample Time: ^ / H 5 " 

Sample Collection Method: J O Pump Typo: Eerisialt jc DodicatedJ^Y O N • Bailer • Other: 

Decon Procedure: J Q N/A • A l c o n o x Wash • Tap Rinse • DI Water • o t h e r : 

Sample Description (color, turbidity, odor, sheen, etc.): f t o c v ' s>t> rdcs ' no <jljeeu^ 1 --— 

Sample Containers 
Quantity Size Bottle Type 

• Glass jxf Poly 

• Glass 

• Glass 

O Glass 

• Glass 

d Glass 

• Poly 

• Poly 

• Poly 

• Poly 

O Poly 

Laboratory Analysis 

Notes: 

Sampler S ignature^ 



Date: i p / l f r / l ? - Well ID: PjN - fsAco - j ( p / V 

Well Evacuation / Field Parameters 
Depth to 
Water Volume Temp Cond DO O R P Color/ 

Time (TOO (gallons) 
r q (US/cm) mm PH (mV) Turbidity 

OH C 

Lias: 
I D S O 

11 00 

1\'7)5 

2$ 3^ 

kgo \oH-\ bkg 

o.&v ID^-^ ).v3 

Q/SH U s s qsr^ u\<x 

CrfV2- ) 

-Z2. 

0-HIP 

5n 
9 2& Q.^-I 

o.Hk 

O - H S 

Notes: 



Groundwater Sampling Record 

Project Name: Frontier Hard Chrome - Event 18 well ID: g f \ -NAu) - V i a P i 

Project Location^ 13 Y St., Vancouver, WA 98661 Sample No.: —0 9 

Project Number: 10799.004.004.0002 Sampler(s): Brian P. Reilly - WESTON 

Date/Time: lo/lfr/re- /iV<T" Weather: <?<w>y ; ^ l . ^ f -

Water Level Measurements and Purge Data 

Time Depth of Well Depth to Water Feet of Water 
(TOC) (TOC) in Well 

Gallons per Weil Volume 
/(i^iia. = 0.163 gal/ft, 4" dla.=0.653 gal/ft) 

3 ^ 
• Meas. (fl Hist. 

Initial 

Water- Level Measurement Method: J Q Electric Tape LD Other 

Well Evacuation Method: J O Peristaltic Pump ( 3 Submersible Pump C J Bailer d Other 

Purge Rate: ^QtyO **i-/rv*'~,*-^. _ _ 

Begin Purge: Time: / / S T D Total Volume Purged: _ 

End Purge: Time: /7_<Tt> ' Well Volumes Purged 

Purge Water Disposed: 55-gal Drum Storage Tank Ground Liquibin JO Other: 
5-gallon Plast ic Buckets to be d isposed at City of Vancouver 's Citv Operation Center 

Sample Collection Method & Analysis 

Sample Type: J O Groundwater O Surface Water O Other: • 

Sample Time: V T - ^ S -

Sample Collection Method:,JO Pump Type: P_ejj£ialiic .Dedicated^YON • Bailer • Other: 

Decon Procedure: K l N/A • Alconox Wash • Tap Rinse • DI Water • Other: 

Sample Description (color,- turbidity, odor, sheen, etc.): n \ j ^ •> t&cw /v> g ^ u u ^ — : 

Sample Containers 
Quantity 

—I 

Size Bottle Type 

• Glass if f Poly 

• Glass 

• Glass 

• Glass 

• Glass 

• Glass 

• 

• 

• 

• 

• 

Poly 

Poly 

Poly 

Poly 

Poly 

Laboratory Analysis 

Notes: 

Sampler Signature: < 



D a t e : \n / l f t ) t? Well ID: ( T T A - U L O - i L A 

Well Evacuation / Field Parameters 
Depth to 
Water Volume Temp Cond DO O R P Color/ 

Time ( T O O (gallons) ro (joS/cm) (mg/L) PH mm Turbidity 

U S D 

nssr 2o. 5*2-

2o-3¥ 

\ 7/20 

1 TLS 

(7) 

1 I 23S On. -3? 

2 o ^ ? 

I 2 4 S 

& fij ^ Q)-S(# \o^.T )*3^ 

(Z~j(o 9/Q OMl> oft'h }'o\cM oP[f 

L^j o>5S" LftA IMA OM 

iJLZj ^ o.%\* Lftu Wo.'f- U07-

ifr.f^ ^jl 0-3-2- i0m \X3u± QJM 

I gkSj Q.2X G.%Q Ul>5 

)fl.i/3- To? o-£\ L.^\ 0,-39 

/3.50 o-^ LM V^oA n,^^ 

)3-ST Q . Z Q (,?.^7- lot-. I 

L^j jJ CM 7- L&J%3 ^o~H 

Notes 

CD 



Groundwater Sampling Record 

Project Name: Frontier Hard Chrome - Event 18 Well ID: l3rV MJO ~<2-C< 

Project Location: 113 Y St., Vancouver, W A 98661 Sample No.: 

Project Number: 1.0799.004.004.0002 . Sampler(s): 

Date/Time: j )?_ l ^ ^ O Weather: 

Brian P. Reilly - W E S T O N 

Water Level Measurements and Purge Data 

Time Depth of Well Depth to Waters 
(TOC) (TOC) 

• Meas. ^H i s t . 

* y r v — 

Feet of-Water, 
in Well 

--^Gallons per Well Volume 
/ ^ F d j L = 0.163 gal/ft, 4" dia.=0.653 gal/ft) 

2 m 
Initial 

Water Level Measurement Method: Electric Tape Other: 

Well Evacuation Method: J Q Peristaltic Pump C J Submersible Pump C \ Bailer C3 Other: 

Purge Rate: -^ZoQ r̂ t-/ *vv>̂  

Begin Purge: Time: \ e h ' 2 S Total Volume Purged: 

HIS Well Volumes Purged: End Purge: Time: 

Purge Water Disposed: 55-gal Drum Storage Tank Ground Liquibin X ! Other: 
5-qallon Plast ic Buckets to be disposed at City of Vancouver 's City Operation Center 

Sample Collection Method & Analysis 

Sample Type: 5 0 Groundwater C J Surface Water 

Sample Time: 

CJ Other: 

Sample Collection Method: 50 Pump Type: Peristaltic Dedicated^YON CJ Bailer Other: 

Decon Procedure: )C N/A CJ Alconox Wash Tap Rinse DI Water Other: 

Sample Description (color, turbidity, odor, sheen, etc.): tzJLej>-Y•) n o ctdav•'. /i o sj/ rf.s\ 

Sample Containers 
Quantity Size Bottle Type 

• Glass Poly 

• Glass Poly 

• Glass • Poly 

• Glass • Poly 

• Glass • Poly 

• Glass • Poly 

Laboratory Analysis 

Notes: _ 25?' b«J> 

Sampler Signature: 



Date: 1 O Well ID: - J 
Well Evacuation / Field Parameters 

Time 

Depth to 
Water 
(TOC) 

Volume 
(gallons) 

Temp 
(°C) 

Cond 
(uS/cm) 

DO 
(mg/L) PH 

ORP 
(mV) 

Color/ 
Turbidity 

\^2S ftZZ-

1 2oHo ftiH 7~<(sft 

\W5 XO PID Vh-2% l-ftZ. -ZWJ\ 

ZHD if ft it ftftZ 

s^T- ~lft-h ft r,ZO 

do PlO /3,2°} 2ftH 

> 6.31 0 ^hftU 

/V^<9 2o^0 £ 2 3 0,2^ 

N o s j2oVQ ; I3.XQ b o b m - l i f ) , 0 p . 5 3 1 0 

/ y/fl 2 0 J o / . I . / * 7-7-6 - m . o 0,2-9 

/y/s /3.2s G.HL ftii -im,u> o,<s-h 
t^w 20,10 /3. ZI S(J>9 QW? I f t f t ^m*(y 0^2. 

HtS zo,ID )3,Z3 SSft- cXV9 ft~V% -tfY.Z. Q'50 

Notes: 



Groundwater Sampling Record 

Project Name: Frontier Hard Chrome - Event 18 Well ID: 

Proiect Location: 113 Y St., Vancouver, W A 98661 Sample No.: \ 7A O Q r z r h ' ?> / . 

Project Number: 10799.004.004.0002 Sampler(s): Brian P. Reilly - W E S T O N 

Date/Time: f o / f % / r 2 ^ I H P \ Q ' Weather: 

Water Level Measurements and Purge Data 

Time ' Depth of Well Depth to Water Feet of Water 
(TOC) (TOC) in Well 

iH5Z- %\.oO \Z-.DO 
• Meas. Hist Initial 

Gallons'per Well Volume 
(2*)iia. = 0.163 gal/ft. 4" dia.=0.653 gal/ft) 

Water Level Measurement Method: J Q Electric Tape • . Other: 

Well Evacuation Method: J O Peristaltic Pump • Submersible Pump • Bailer • Other: 

Purge Rate: ^ j fo t ) tv>t-/KVI / V \ 

Begin Purge: 

End Purge: 

Time: 

Time: /SSS 
Total Volume Purged: 

• Well Volumes Purged: 

Purge Water Disposed: • 55-gal Drum • Storage Tank • Ground Liquibin J O Other: 
5-qallon Plast ic Buckets to be.disposed at City of Vancouver 's City Operation Center 

Sample Collection Method & Analysis 

Sample Type: XI Groundwater • Surface Water • other: \ 

Sample Time: /v;70fl 'v»< / r / W / 5 V £ > 

Sample Collection Method: J O P " m P TyP*EedSlaltic DedicatedX*ON C J Bailer C J Other: 

Decon Procedure: J O N/A • A l c o n o x Wash • Tap Rinse • DI Water • Other: 

Sample Description (color, turbidity, odor, sheen, etc.): - c C t a / ' S o / / L s - s s r v . / ( j n o 

Sample Containers 

Size Bottle Type 

Soo^L ° G l a s s jX P o l y 

Quantity 

f 

Laboratory Analysis 

• Glass 

• Glass 

• Glass 

• Glass 

• Glass 

• Poly 

• Poly 

• Poly 

• Poly 

Poly 

Notes 

Sampler Signature:' 

J 



Date: \ o l \ 9 T 12_ Well ID: j 
Well Evacuation / Field Parameters 

Time 

Depth to 
Water 
(TOC) 

Volume Temp 
(gallons) (°C) 

Cond 
(uS/cm) 

DO 
(mg/L) PH 

O R P 
(mV) 

Color/ 
Turbidity 

2 / f O -12-0.-7 

ZloZ mft . o,tZ -m. \ 
21-02. ^ Z 0 , S S ~ %z<% 

/VrO 21. T M 
-m. 0 0, <̂ 7~ 

/SCO Zho-Z- 0,30 -m. r 
/SOS ZhoZ. /3.3U 6,ZS - 2 o 3 ^ r 

/S/o •/3.S? 0* -2./ 7 . 5 ? 

Zi-oZ. /3,;ft ^3"7 

/SZO 0 ,/1 -2cft.H. 
1 

C V 3 ! T 

/*>Z5T 22.02. f3-+f 7 ^ -2/0,2-

/S30 ZIOZ '231 -zn. r O'&O 

ZhoZ_ / 3 , v r Oo'zo 02T°[ 

Notes: 



Groundwater Sampling Record 

Project Name: F ron t ie r H a r d C h r o m e - E v e n t 18 Well ID: 

Project Location: 1 1 3 Y S t . , V a n c o u v e r , W A 9 8 6 6 1 Sample No.: 

Project Number: 1 .0799 .004 .004 .0002 Sampler(s): 

Date/Time: j t %| i 7_ I S H S Weather: 

B r ian P . Re i l l y - W E S T O N Q . ^ - H 

Water Level Measurements and Purge Data 

Time Depth of Well Depth to Water Feet of Water 

(TOC) (TOC) in Well 

f 5^5 H-Hl \_3Ji3 
O Meas. His t Initial 

Gallons per Well Volume 
((2" dia. = 0.163 gal/ft, 4" dia.=0.653 gal/ft) 

2 . £ 3 

Water Level Measurement Method: J H Electric Tape Other 

Well Evacuation Method: JO Peristaltic Pump • Submersible Pump • Bailer • Other: 

Purge Rate: J.OO.^\L/^M . 

Total Volume Purged: S ^ Time: 

Time: Well Volumes Purged: 

Begin Purge: 

End Purge: 

Purge Water Disposed: • 55-gal Drum O l Storage Tank • Ground O Liquibin J O Other: 
5 -qa l lon P l a s t i c B u c k e t s to b e d i s p o s e d at C i t y of V a n c o u v e r ' s C i ty Ope ra t i on C e n t e r 

Sample Col lect ion Method & Analys is 

Sample Type: J O Groundwater C J Surface Water • Other: 

Sample Time: 

Sample Collection Method: J O Pump Type: Per i s ta l t i c DedicatedXv P N • Bailer Other: 

Decon Procedure: J O N/A • A l c o n o x Wash • Tap Rinse • DI Water • o t h e r : 

Sample Description (color, turbidity, odor, sheen, etc.): 

Samp le C o n t a i n e r s 

Quantity Size Bottle Type 

t 
• Glass O Poly 

/ Sod m 1— • Glass • Poly 

• Glass O Poly 

• Glass • Poly 

/ 
• Glass fe Poly 

Laboratory Analysis 

fey 

• Glass • Poly 

Notes: 

Sampler Signature 



Date: l O | f k | j 2 ~ Well ID: J 
Well Evacuation / Field Parameters 

< 

Depth to 
Water Volume Temp Cond 

Time (TOC) (gallons) (°C) (uS/cm) 

• 
DO 

(mg/L) 
O R P 

pH (mV) 
Color/ 

Turbidity 

j55o \HMt 

i boO 

Jj£i_0_ 

0 
t*>%0 

Q> 

j_3_LP_ 

\ 1 z*r 

\~13o 

r4 3 5 

V) 

2.4. S2> 

20 So 

2HH0 
Notes 

42L LtLgj WM& 1^ -z&.l JSLL 

\ 3^s~ ZisH H oo jYfth_zlkh^. kli1 

\^PjQ ZAo 1Hj ~JSfj£ 

/3.9V OAZ^r % M M 

f j W 2(2^ -/.59 7.73 

-25 OH 

\3%Z 2H0 3.3fr - 2 ^ r / 5 ? 

)3.~SST ^ 1 l . H j - 2?Q-T H O 

> 3-t/> 22^1 - f f l . l u 

A,hi 23OO 

3. a 1^3 

7 <rs~ 

13 51 2 ^ IM: 

/ 3 ^ 3 7-3% -2 '7^3 ^-31 

>#<>a 2-£S? - ^ g £ f /a .y 

/3-5? 226(> 2^3g 2Ht -2to^ I f . i 

2^7 y 3 7 ^ 7-73 y a / 

2^7> 78% - 2 ? r /2 - /' 

G> dipped c/pft^ -h Z-? 1 



GROUNDWATER LEVEL DATA P a9° of 

f1) Proiect Name- Frontier Hard Chrome - Event 18 Log Date: Kfp\)^j\7. 

P r o U Locatbn: Vancouver. W A 98661 Measurement Method: Water Level E l e c t r i c ^ o u n d e r _ 

P r o j e c t 1 0 7 9 9 . 0 0 4 . 0 0 4 . 0 0 0 2 
Logged By: Rrian P. Reillv - W E S T O N 

Well No. 

gas-1* 

Log Time 

\Z- i\ 

rt 

Depth to 
Water (It)' 

13-LP to 

2-lftZ* 

3.1. u 

2A 

3o A< 

Depth to 
Product (ft)* 

" r l F \ — — 

rx i t« - « v . c J L - ^ e l o d e 

C\P. , ~ • 

^ Kgft w ~ i < j J c ' ^ L c ^ 

Comments 

<NO (w\*tv* 1——— 

r^.s'S/Jf:^firj-ff* V * ^ * ' 1 ™ V V ' ^ l V 

"Measurement Reference Point from • Top of Ground or 5 f l Top of Casing 
"JW|U!» " 



RECEIVED 

S O L U T I O N S 

JAN 1 4 2013 
Weston Solutions, Inc. 
23226 NE 29,h Court OFFICE OF 
Sammamish, Washington 98074 E N V I R O N M E N T A L C L E A N U P 

January 9, 2013 
Guy Barrett 
Washington State Department of Ecology 
Toxics Cleanup Program 
P.O. Box 47600 
Olympia, WA 98504-7600 

SUBJECT: EVENT 18 LONG T E R M MONITORING REPORT 
FRONTIER HARD CHROME SITE, 
VANCOUVER, WASHINGTON 

Dear Mr. Barrett, 

Weston Solutions, Inc. (WESTON®) is pleased to submit one hardcopy of the Frontier 
Hard Chrome Event 18 Long-Term Monitoring Report. An electronic copy of this report 
was submitted to you via email on December 27, 2012. This report discusses the 
groundwater monitoring results that were obtained from site sampling on October 15 
through October 18, 2012. During this sampling event, well B87-8 was sampled for 
hexavalent chromium. 

Please feel free to contact me if you have any questions. 

Sincerely, 
Weston Solutions, Inc. 

Greg Stuesse, PE, LG 
Senior Project Manager 
(206)715-6752 
G.Stuesse@westonsolutions.com 

Cc: 
Claire Hong (U.S. EPA) 
Brian Reilly (WESTON) 
Project File 


